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How to get a better finish 
and extend wheel life 


Just be sure to use the grinding fluid that’s right 
for the job—the metal and the type of grinding 
you're doing. Then you can count on finer finish, 
faster grinding, fewer rejects, fewer wheel dress- 
ings and longer wheel life. Those are the benefits 
that add up to increased production . . . lower 
unit costs. Let’s be specific — 

For surface and centerless grinding an emulsion 
of Texaco Soluble Oil is generally recommended. 
This has the high cooling ability necessary for this 
type of work; and will quickly settle out the grind- 
ing dirt so wheels won't load. Texaco Soluble Oil 
emulsions are remarkably stable and the oil is 
an effective rust preventive. Another advantage: 
operators everywhere remark on the cleanliness 


of their machines. 

For thread and form grinding, there are Texaco 
Grindtex Oils. They are clear and transparent — 
designed especially for this work. A Texaco Lubri- 
cation Engineer will gladly recommend the one to 
give you the finer finish and lower costs you want. 

There is a complete line of Texaco Cutting, 
Grinding and Soluble Oils to help you do all your 
machining better, faster and at lower cost. Let a 
Texaco Lubrication Engineer help you. Just call 
the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

e *& & 

The Texas Company, 135 East 42nd Street, 

New York 17, N. Y. 


ue 


6 of - a a Seer (niin. seeks ete i yore Ee: 4 Sa 
ees ge es ae aE Ih oO ee ae ae ee ” haat g's eae } rie 
ee 2 a Pn: 4 nas Was Fc gets Be a eet. 2 oy %. as : 
ene ia ee od et ee cee 
eee ee 2 a f sical MR sia RM 3AM a i eer fas 
ee Sh ae a Zo aa ee! eee ce ee eh ‘is S ores. 4 5 

ee me a ec ES SS eee Mey. Oe 2 ce ae 
a 7 an Se ae Fens: . : 4 a J 
sj = @ ee a. = Vo 2 et rm ne 
ioe 
a, ’ 

a ; ‘ 
ae 

ee aes ee a ; ere } al " 

mi i 4 : : lise > a =r": 32 2 i ap a  —_— 

i E a 7 . ; oe as a A. 8 ‘a : eae a a as ae 
a 4 * : i eeu ee pee ' 

se 2 : ee es ; a eee. a. as - Bie ip 

: a : a : . a oe * as a ae en cs 4 od : 
a | a ae 
ah ee aay < & ee ae =. a Ba . - 
ee ay fae ee . a oo , a -_ 

Ss a a bs Pe oe a " ree a af 

ae A ~~ ‘ a Wee eg tS . 
oat Can a PZ _ . “hae | 
A ee +. ey : ae : * _—_ ' iP Nae ‘ 
ae ; _ : 4 , & ee pues Pre, Fis ae ee a - Se — . 
eerie a : ’ * ia oe es ag is : ‘ ete m 
Ds Seana sh ; a ae 4 a eos Mie £ —— L ; .* it mio 
a a Ei ‘ — ie © ‘ ~ se oe = s'il ! 
ot Bet veh i oe a ee ” ap = Cae ‘i — : 
pee ae . q 1 “Re ee, er a i an a ‘ ¥ ‘ ao a a > a ‘ i am 
p . eae) Ee oo, ce geese Ne : ae : ; 
ian fo. _ Tie i a ., — * te: ¢ = ne 
ee ee oe : 4 Se a a * ea og ; . 

ee ' ba, am ee a me ce a L : Pea { 
Ree Seared : , } he. ewe ae : , : ae Pr B.S 
ee en ‘ , . a cae Ss "4 > aa ee + vii eee 
‘5 po a ; ’ ae A a . ~~ * "i iy toe, 

NS Sear : a i i ms - a. : FY i - 

See a } : me, i eond La ee! 3 ee 

te : 1 ee ae ; a ya i. Py : é y > 

a eee rt ee ee . ‘J ——— bls: 2 alae 

fe Pe > on = oS . 

cea a | . = m7 : (a gui 
is . aa aes * if ‘ee a ~~ fae ae = 

Lec ae : (ae Ree tee iS. veg 7 . oo a a Reale! -_ -_—_ an 

oe = - ee ak é i aa call - Se . * 4 
ee. 2M - ; A, Se i P ~~ 

oe oa °) | eae te . _- 

¥ 7 a ss a - i : > me “ 

bs ces th ee ; OT es 73 

ae ae. * beet H - a: +3 ¥, zs 

ois. . ™ - — . @ a ; 

; : ee ) : 7 iy ™ * "5 : i - ’ Pm ¥ ES a ; 
i: or : eee, , x, Pf ome ur : a an 
© ier Ge! — tp Se Gi. @ » y | 
& ‘ 4 : o* — : ‘ ~ = a ‘= 4 4 »" 
< % EB . ~T '' Lie } % > § a P “ 
= a. ‘ Se ier ii : we a. a cig = = , ’ a ‘ 

ae “— es ” a, Wed. = ee oT es ee a — 

5 F ets aaa be TF), ~~ a i al 

: : i es Ee : Bae eee ae eh oe oS ‘ 

: ; ‘ et i Sa he a et gy bs Pee ey oe , ; a ’ 

¥ as — a ae 7... 2 Sy ed a tf a 
ce : =” *. ~ - = +--* bs is — ater PS . s a i ae 
ae BY a Sigs ce.  » ¥ - : : ES © ' 
it. «¢ o a ee “ae — < a z . 

: e EE “ue ' - a Sint (aaa Os ores v - 
fe ee : 1 : be ‘ ee . Boy" ae —. ' 4 P : 
> " — he ¥ ae me, ads aoe a ee WF ex RE ig rs ‘ “4 
ie a LE ben 5 eee nie ot — a _— be = 
Le 7 is Se | ae _ ee = . ‘ +e 
bs . re >: SRY ce ee = ; 

a > - 
¥ 
‘ee 4 
Bs TLL 

Yom, -. a 
i : 

Tie 
ee ' 

Pes 
fi 
& 
re: 
= 
Ye 

ae 

a 7 
ae 

7 
> we 7 cad ee 

s 
3° 

. Te ee 
py , 
fates f es wher 28 ess on By i oo. 

2 oe : : ' . | 
Poe rt , : a 
ees ¢ 2 ; SS: qT 
& bg oy " . ee - 
= | OLUBLE AND 
7. 2" +) a * *) We a , : : - 

-. cae a F 
= we o* “j 
ee 
eae 
46% Now 

a: 
a at 
he ya 
ose Fi 
be ge ae ee . + Pa cre a a a = al i z - 
are a "y ; i oy oe | EN ee eee cnerne: Se Si seh, re A a: 
Saat a a ae ae ae. i ee oars eee. Ee ae os 
ee _ ae * oe oe ai ee te 
ca oo a ag ae a ie ieee ae: => : 


621704 B 621704 “¥ t5 


NOVEMBER, 1956—VOL. 2, NO. 7 


¥ )) ag and sin 


Editor's PROV 28 1956. 6 OER ccenee \s Aba: 8 


FEATURED AR (ass | 


International Harvester’s “Progtess Through Automation” 
eo eR OSS rer Pee 
; by Jack Kenyon 
Developing Standard Time Data for Grinding Operations—Part 2 ... 23 
by E. A. Cyrol 


19 


Significance and Measurement of Surface Finish—Part 3 ......... 33 
by R. E. Reason 

How to Vary Work Speed for Noncylindrical Grinding ............ 40 

Cemented Diamond Particle Tools and Wheels .................... 43 

by Dr. C. L. McCabe 

Here’s a Good Way to Solve Your Carbide Grinding Problem ...... 63 
by Thomas A. McNeil 

TS ORE eae a IE Le Teer es 


by Edmund Mottershead 


DEPARTMENTS 


eT ee oe a a a 
What’s New in Equipment and Materials ........................... 


me Te GN TN aii in is es so vn nce cnaeuedened +c dbbacees 67 
SG a Ge NI 5 Fs woe 5 Kc stbne hie Was hae cncepees< deen H 
os a as sv Ace Rad «ds ¥ 000 6:4 pas pba o~ one 74 


te es E.R slate ania's a ba cb aes « cee 


EDITORIAL STAFF 


William F. Schleicher, vice president and editorial director; Jack Kenyon, manag- 
ing editor; Richard C. Bush, Associate Editor; Ronnie Burritt, consulting tech- 


nical editor. 


BUSINESS STAFF 


R. C. Van Kampen, president; Vincent C. Hogren, executive vice president; J. E. 
Hitchcock, vice president; Oliver S, Pepper, business manager; John S. Todd, 
production manager; L. M. Schroeder, art director; Robert L. Spreckels, circula- 


tiom manager. 
bscription rates: $6.00 per year in U.S A. $7.50 per year elsewhere. 


Copyright by Hitchcock Publishing Co., 1956, 222 East Willow Ave., Wheaton, 
Ill. Phone WHeaton 8-3400. Cable Address: HITCHPUB. 


Accepted as controlled circulation publication at Pontiac, Illinois. 


GRINDING and FINISHING 


November, 1956 


: B : 
—_ LR ee 
§ , ’ a 4 : 
Fe 2 ( 
yy -. 
| | ee 
; . . a 
ee 7 > oe: © i 
Te) wee 
Sie oo amas 
4 (Ss | a 
4 ee i 
¢ ‘ | 
| 
ee 
Po 
ee 
47 
ee —(isi—‘“‘<‘<‘i‘i‘i‘éra 
Pe 
a 
Po | 
| ee 
| Ce 
rs ee ! 
oi ‘i ite iE ~ s ; | 


eo ae, a a ee |) a ee ee oat Mea Tet ae ot ae ord = “ 
ee a : a a ee a ae , i eee 7 o oe OP ae oe 
Ne ek gee Tone rue an a ree te ig Bee e ee) a ee ae 2 Nan ae f 
oh i 3 jo. ees i. ee peas a Et ye ai oe) = fi i 
Soe, hoe. aaa ae : Belg ae ‘ele seen etd Ds" te 
sone e a 8 aa = ae _ es oa il ' 
“fo 2 an a a i. ee a ‘ a ee ‘ - 
EE) ae ae ae ES ae: a ae ae | | ae ' a Pe. uaaee : ; é E 
ere a see eae oe eS. Nate es ie a 
neo as . i 
ae uae * 
ae ie 
gate 
eh faite i 
Secor ae a ay RS ee ae 4 - 
oe) lee 5 a a 
ee ates , B.S hea ae i ki : oe _— 
Sse Me ct Moy & on Rees: Z mn iS yes “dae = 
oe ee a 3 y 
capa, Pane peep —_— ES Wee re ; # q 
na ha ee 8 a 1 Be : 4 ss "> 

eee a8 yd Se 2 , > 
ye aera i « . 2 S 
is eee oO ‘. . : 
oe. eRe Soe a _ J , : b ‘a sg i ‘ 
te ee a ee —_ . . ‘a 

a ee ae ae a e oe : 
ert - = Fe 2 oe i a 
shir etl 8 tei iin _ tos 

ai eer one * a ; # j ; — 
At, eo et — ae 7 A 4 

on i 4 i — , hs ) 

Are i eg aan Se Ae \ ica : A . . : 
Nereaeenea es bid ; * sa q e : = a : 

Seay e So ai m om : = * % a 

Sea i og | Re vv : Q 
Peet ee es, ' = 2 Ei oa s : u - 
eas ae 3 s a J “ ¥ 7 aa p> ~~, 

TS Pig a Ce te : “ :— S_ : 
RS j Rk ee —— a, > : 

eae ; a aa | . =a - - 

ee Sy E 4 ay “a 
da ee i pes . } ; = : “J ‘ 
Pi i age & , m3 <q - ’ 2 

Ser ey a: a 3 3 a a a 4 

eT | a ; ee p? Be ig : 

eee er? — oe ee > i ; 
" ath yd > e f Ve 
et eae i a Ee, mm a x hah " sf 
SS hee ae ' = s se 3 : 2 » ee _" 
Ge ae : a Bey z ; - rie, . 
ae be . ad uy - x : be _ ee, . 
Aimer gees Pe | ae j Rei ie 
fen = ie / _ oe : 
eer to : : my aoa 5 Race. Son 
tee ae ¢ 2 j “4 if ye 7a 
oper a ‘ > i 2 Bie 2 eh ci 
Th elt og Ai . Pine . to —_ 
Uae ie = her - a | oe om 
ie a ane q ae ee ee 
sit gh ? oe : J ar, “7 
EE Z Pies od ie ae aa 2 is oe > Pare : 
ee i See : eer 2 ~ am : 
aes i ae! i my ra an : \ 
ei oe : oe . FS ea —. pe LOA! 

a oe: ; aici ee Cie i. a . 
¥ a ae: % 4 4 aie “WH F 2 oo "i TR 
a ae * a ae “a oS an . ‘ 

; = i + — ae ae ie . 
ee s| eS oh Eee —~ oe : , 
ke Bes q > eae ae 4 9 ae ae ie 
CN eae i ‘ ae ae Yee Ee X ee fic ee 2 
oe ; Ma 2 se Be as, = 5; ie > ; : Ms 
ie * ee : i” itis pe ny "a: = ils a : , ” 
pol ae oa es ~~ | 4 ens. ee at oe ae a re : oa UNL 
oe - re Cie fs ree oe ie 
td ae a” a“ : ; re: os ia 2 :  . lis 
a q 3 aye + “ee 5 fi < \ mS 
¢ 7 ™ : a ‘. tg... 2 a, Eo a 

a. ° .’ : be * ooh Shae a: ie * Le aot ee : 

| ee - rf ed : 2, Sie +: i P i ' 

. oe ‘ 2 Poe eo Sa oe - s f 
ce sai .. Uae a == 
| ee : 4 f : ae a ne Ca fi : 

i i “a “ oer all - a eat ay Ae sz : Ss > 

- = ae : & ae ey * aa et s : 
ee Be Bie | , ¢ pore ae : 
i. oe : ‘ “ 2 a. ae Fe ba - : ; a 2 ‘ 
ne a aol eae . # ¥ : ee ee iy oS 4 : ‘ 
oka ae 4 eee @ a wit, ae a i y *, fo oH - : : % ‘ 
ee ie as an ? a [ee , : | : 
4 oe ee . i a a2 ‘ Ne ™&® (ie. Pe: 7 i 3 a 

eu he Be eae Pa si ae Po + om : ; a 

ease Meee re ee aaa - 54 em bi - a a 1 b 
ee i -. = . ; : “ae °° eee 
ee S = eg ie ~~ SS : : cher 
at a. . eee “7 Hn ae teas # a z 
Fe es Oo. ieee Reg as ge aks eee a . "ae a ¥ A xtur 

Pee “yb er ee ed ee Ye "1 aie aa |, ae nae Be tatic 
lpeaer :, ae sea 2 ae q hiiioenay Sa § ‘i ae in ae if 
ape A Soke y ie va ya ss eee we Te ; Bee ; aa 
ae j ee age =e . See : . a s 

AN  —— ss ail a * j “ ‘ ; 

2 el oe . 4 } a, ee j ‘ > a P * 
eee au e : - ¥ ie ee SS a an : re 
oe ae Me re a ae ee - ee se ' Me wo | 

cay hed sage rae a. eer © Fae Oe he =. ee 
as te ee. “4 : a ee ‘ ae a By pi 
ie 7 es ? ow ti % wen i _ : 

ec a. § a ; i g i Se . u rind 
ae eS Oe af Pea 2. ae a d av 2 
oss anes : oS gl ree ae iv ae , a ae 

ue WS al 4 ae ce ee a Ons a ach 

au wes ea oe : ae ae age * ae i 3 
mars . a ag se i Wea | ay ; — rod 
oe ee | re er ee ated a a ae a: e pe ae 
ee h ne ux - ; 2 «4 vie sae : mparts 
fe ee eG ; : oy a 2 ee i ieee m 
f vg ‘ : : ‘“) Ree ge ies { Ps a ss aed as a ie if 
nr a fa — Ce ‘ 
ce Fae ; _ a ee = ae ean * - ae = 
Mer j 3 ee 4 Baer a oh a i ny ol ox 
aig a ; is ge ee . 3 — ae a ‘ a Simi apr eR : 
ee ee oy ut. ee Pe ae a ee ey be 3 : a] 

Lait sett oe ee he ee ae ‘ _ | se —- oy ee : : INC 
ier net a ee 5 s : 4 ally 

Sar ane ee ae 3. Bye 8 sr ae = : : ti 
itt hase i a es a a ig a - ; one 

Ne Os ce 4 eee e Bes ee ee d ve . s 
Res ee ‘i ; oer . ai nae Wee . een oe ae 7 a _ : in . i p rite 
Jae in Ce a re a a a : 
ore =U eee eee a ee (ie, AS Tae ee 2a ; ‘ 

ete ‘ - 3, = or oe 2 i ve eae - ‘) ; 
fe Sa at gee ee, 2, a ae lay ; a f es i a ee J 

Ps 7 nae ic’ % Pier a ae | iz By iis ae + 
a: ee | at eee aS : bath sri ae : es . “e 2 x ~ (eee 
ae ats Poa + po ee = Eck Eg ‘4 eae Soe Sia 

i ae Ae ae i: ‘oe a fi ele ae: Rei! : ee —e . 
ne awe ev Sie Be Ne 45 a ee oer 

aie = Ws ee ke eo |. ane a. i a ae A 
erect Peek a a oe ee ee. | ae ee e : 4 wie 
Piaee: = Oe ae a. ee © ieee oe A k : ‘ ings 
ars 3 . eae ee oe a, :. 
eae 
ral ns 
* a: erg sk neta ¢ - ee cr oe aes ae eee Wea Peele ee : 
‘a ae ae [fae pa P. eee e 
4 OM EOLS ai oe on in bBo eee SS er 2 = Orr ep ee et ail al is 


a 
‘ 
\ 
iad 


|Bolved This Problem 


v 


Transfer idea 


@ AwMtomatcaliiy Grina Four Diameters 


Jom Spiders in One C¢ 


of Universal 


—e 


Everyone familiar with universal joint spiders will 
agree that it's a neat trick to automatically grind 
the two pin diameters on each of two parts at the 
same time. Cincinnati automation specialists de- 
vised a way to do the job on a new Cincinnati® 
Fitmatic No. 2 Centerless Grinder. A unique trans- 
fer mechanism, incorporated in the loading fixture 
developed by Cincinnati for the machine, was the 
key to this low-cost method of production. Principle 
of operation is diagramed at the left. @ There are 
four grinding and four regulating wheels. To ad- 
vance from one grinding station and set of wheels 
to the next, the transfer mechanism, during the re- 
traction segment of the grinding cycle, simply takes 
the part from the first station, swings it 90°, orient- 
ing it and depositing it on the loading fingers for 
the second operation. In this manner, four diam- 
eters and adjacent radii are ground each cycle. 
Equipment includes automatic profile truing for the 
grinding wheel and electro-hydraulic automatic 
infeed attachment. 4 The manufacture of universal 
joint spiders may not be your line of work, but 
\some type of precision cylindrical grinding is 
a. required in your shop, and Cincinnati grind- 
ing and automation specialists can help you 
do a better job at lower cost. You can be sure 
that these men will give you the benefit of the 
most advanced thinking in centerless grind- 
ing methods, backed up by 33 years’ experi- 
ence. May we hear from you? 
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chematic drawing of loading and transfer 
xture. Parts are ground on axis X in one 
tation, and axis Y in the other. 


wo universal joint spiders are 
process at the same time, 
rinding two pin diameters on 
ach of two parts. Estimated 
roduction, 300 completed 
mparts per hour. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


a 


CENTERTYPE GRINDING MACHINES © CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES © MICRO-CENTRIC GRINDING MACHINES 


INCINNATI FILMATIC No. 2 Centerless Grinder, equipped to automati- 
ally grind universal joint spiders. You will find brief information on the 
tandard No.2 machine in Sweet's Machine Tool File. For complete data 
rite for catalog No. G-644-1. 
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NOW DE LAVAL 
BRINGS YOU 
PROVEN 

LOW COST 

a COOLANT 

ad CLARIFICATION. 


wil 


n actual installation, this new De Laval Coolant dressings... removes all types of contaminants... 


Clarifier, exceeds performance expectation! Specifi- handles all types of coolants—both oi! and aqueous 
cally designed for individual use on grinding, honing ... skimming device available for volatile liquids. 
or turning units, the new De Laval Model 115 Coolant 

Clarifier takes up minimum floor space . . . lengthens 

coolant life... eliminates costly filter replacements Get the proven details on De Laval’s new Coolant 
...reduces down-time for tool replacement and Clarifier... today. 


~ DE LAVAL 


SEPARATOR COMPANY 


THE DE LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randoiph St., Chicago 6 + DOE LAVAL PACIFIC CO. 201 E. Millbrae Ave... Millbrae, Cali! 
Encircle No. 202 on postpaid cord 
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ANHATTAN Portable Wheels Built For Your Job 


our specific job requirements determine the manu- 
acture of the Manhattan Portable Wheels you 
pecify for your portable grinders. Type of abrasive, 
brain size, hardness, structure in rubber or resinoid 
yond—all are selected after a careful analysis of 
four grinding problems, the amount of metal 
emoval and finish your operations require. The 
esult is that every type of Manhattan Portable 
Wheel—flared cup, raised hub, cone 
or plug and mounted points, as 
well as straight wheels—removes 


WRITE TO 
MANHATTAN 


Flat 4 V-Belts SS Belt 


: 


sll 


Caiit 


‘ovember, 1956 


ABRASIVE 
RUBBER 


RAYBESTOS- MANHATTAN, INC. 


Re i te OD 


more metal, faster, and at lower cost. 

Individual wheel engineering for your job helps 
you get more pieces done . . . more output per man 
hour . . . plus uniform quality production and longer 
wheel life. It means “More Use per Dollar” 
down the line for all grinding operations at your 
plant. Let a Manhattan sales engineer show you 
how you can boost production and lower costs with 
Manhattan Portable Wheels and other types of 
high speed, heavy duty abrasive wheels. . . engi- 
neered with your job in mind. 


DEPARTMENT 
NEW JERSEY 


WHEEL 
DIVISION — PASSAIC, 


Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Laundry Pads and Covers * Bowling Balls 


west 
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Now ...a low-priced heavy-duty 


soluble oil, with active germicide 


Read what leading 
metalworking plants 
say about Stuart’s 


DASCO D-20° 


and E.P. base oil additives! 


Turret lathes—Tool life doubled, machin- 
ing 4620 steel forgings; rancidity and rust 
eliminated. 


Reaming—No rancidity after 7 weeks; tool 
life increased from 10 to 15 pieces per grind; 
better finish; no rancidity. 


Drilling—Well over 100 per cent increase in 
tool life. 


Turning, boring, facing, chamfering, 
drilling, tapping, and milling—Stays 
cleaner; no foaming; better emulsion; bet- 
ter tool life. 


Turning, reaming, tapping, and thread- 
ing—IiImmediate improvement in finish; 50 
per cent boost in life of all tools. 
Broaching—Vast improvement in finish and 
tool life broaching internal gear teeth, at 30 
to 1 dilution. 


Carbides—Excelient tool life; no rancidity. 
General-purpose—Saving $7200 per month 
by using in 365 different machines; rancidity 
eliminated. 

Turret lathes—Coolant life extended to six 
weeks, with no rancidity or rust; now using 
as general-purpose cutting oil. 

Turret lathes—Doubled number of parts 
per tool grind. 

Surface grinders—Superior finish; good 
wheel life; no rusting or obnoxious odors. 
Turret lathes—Saves money because per- 
formance is equal to, or better than, that of 
oils costing half again as much. 
Tapping—Increased pieces per grind from 
250 to 1800, tapping tough steel forgings. 
Threading—Producing 60 more forgings 
per set of chasers; no rancidity. 


GRINDING and FINISHING 
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Proved on job after job! 


DASCO D-20° 


Exclusive new formula brings you 
better performance...cutting or grinding! 


November, 1956 


Stuart’s Dasco D-20 drastically reduces the 
number of different cutting fluids needed in your 
plant—maintains or upgrades performance of 
your machines and cutting tools! For wide ap- 
plication on many different operations not 
requiring highly developed water-mix grinding 
and cutting fluids like Stuart’s Codol or Stuart’s 
Solvol, this new low-cost water-mixture has an 
E.P. base oil additive that provides high anti- 
weld and lubricity characteristics, plus superior 
wetting ability. 

IMPROVES PERFORMANCE OF YOUR MACHINES 
AND CUTTING TOOLS—You get longer tool life 
because Stuart’s Dasco D-20 reduces friction 
and heat, effectively stops welding. Superior 
wetting ability takes heat away fast. Finish 
and accuracy are improved because there’s no 
build-up on cutting edges. Fine chips settle 


\ 


Phone your 
Stuart Service Center | 


Arrange now to test Stuart’s Dasco D-20 
on your difficult cutting and grinding jobs. 


DETROIT, MICH...... 
CHICAGO, ILL.. . 
HARTFORD, CONN..... 
CLEVELAND, OHIO........ 
PHILADELPHIA, PA........ . Devonshire 8-6100 
TORONTO, CANADA. ........ Oxford 9-9397 


o oes bciwet Tyler 7-8500 
sss eeeeeeees «Bishop 7-7100 
++eee+-dackson 7-1144 
. «-Prospect 1-7411 


Representatives in all principal cities 


iw. 


fast on your fine-finish grinding jobs. 


SAVES MAINTENANCE AND CUTTING Oll COSTS, 
NOTHING ELSE TO ADD—Gives you many ad- 
vantages of a heavy-duty soluble oil, yet costs 
less than most general-purpose compounds. 
Price includes special active germicide, the best 
of a very few that are effective in the presence 
of soaps. Properly mixed and used in a clean 
machine, it’s a highly stable emulsion which 
stays in use longer and remains sweet, even 
after long shutdowns. There’s no rusting or gum- 
ming of chucks, fixtures, or parts. Operators like 
it because the germicidal agent is bland and ab- 
solutely harmless, even to the most sensitive skin. 
These and other cost-cutting benefits are the 
result of careful, experienced formulation by 
Stuart ... the company that pioneered heavy- 
duty soluble oils more than 15 years ago. 


*SAME AS NPD-D-20 


= 


SINCE 1865 


D. A. STUART OIL CO., LTD. 


2729 South Troy Street, Chicago 23, Ilinois 


_ CANADIAN D. A. STUART Oil CO., LIMITED 


3575 Danforth Avenue, Toronto 13, Ontario 


METALWORKING 
LUBRICANTS 
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for SURFACE GRINDING 


2—ARRivat at 


ELECTRO! 


... presents an entirely new type of 
grinding wheel construction. The 
unique induced porosity of Electro “20 
STRUCTURE” gives wheels and seg- 
ments a grinding quality particularly 
desirable for surface grinding. 


i aa ah lia ae a ia ' 


g STRUCTURE” FOR— 6 COOLER GRINDING 
3 @ RAPID STOCK REMOVAL 
@ HEAVIER CUTS 


@ ELIMINATION OF BURN AND 
HEAT CHECK 


@ TRUE SURFACE FLATNESS 


“20 STRUCTURE” may well raise your standards of good 
surface grinding performance. Why not order a trial wheel 


or set of segments for your surface grinding application! 


Encircle No. 205 on postpaid card 
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Letters to 
the 
Editor 


“Surface Finish 


On page 23 of GRINDING and 
FINISHING for September 1956, there 
is a sentence which reads, “Thus th: 
laws of friction, that the force is pro 
portional to the load, independent ot 
error, and not greatly dependent on 
surface finish, are explained.” 

The word “error” does not seem 
meaningful in this connection. Is it 
possible that Mr. Reason meant to say 
“area”? 

W. A. Walter, Chief Buyer 
Remington Arms Company, Inc. 


Reader Walter is right. For un 
lubricated or dry surfaces, friction both 
in amount and coefficient is independ. 
ent of the areas in contact, as long as 
pressures are moderate. The text of the 
article should have read, “independent 
of area”. 

We have benefited greatly from R. EF 
Reason’s article, “Significance and 
Measurement of Surface Finish”. We 
would like to receive reprints of the 
series of articles, if possible. 

J. W. Kensington 
Livonia, Mich. 


Reprints of Mr. Reason’s informative 
series will be available after this month's 
concluding part of the article appears. 
Address Grinding and Finishing, 222 
E. Willow Ave., Wheaton, Ill. Please 
allow us a little time to obtain a supply 
of reprints. 


Standard Time Data 


Certainly there is a lot of valuable 


information in Mr. Cyrol’s article which} 


appeared in the October issue and, as 
brought out in your editorial, the data 
can be utilized for any size plant. 

Our grinding costs are being re 
duced through recommendations taken 
from the excellent material in GRIND 
ING & FINISHING. 

Our thanks for your help. 


I. W. Killian, Vice President 
Pines Engineering Co., Inc. 


We would appreciate your sending 
us the full series of articles on “Grind- 
ing Standard Data” by E. A. Cyrol as 
soon as possible. 

As you know the complexities of 
grinding have defied standard data 
formulation for some time. We are sure 
that your articles will prove to be a 
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ielpful guide to our own objectives. 
Eugene M. Kamy, 
Industrial Engineer 
Teletype Corp., Chicago 


Will you please send me two copies 
if the reprints of E. A. Cyrol’s series 
m standard data. | 

D. L. Seals, Industrial Engineer | 


Vickers, Inc., Detroit 


standard time data will be available on 
completion of the series. 


Reprints of Mr. Cyrol’s series on | 


and) Information, Please! | 
there We would appreciate your advice | 
the on locating manufacturers of grinding | 
PrO-@ machinery to bevel and edge 50 milli- | 
it Ol@ meter flat glass lenses and 2” x 44%” | 
t OMB lenses. 
The type of machines we are looking 
‘ec for are production machines hooked 
Is it up to a common drive, whereby one 
) SAY@ operator would run a bank of ma- 
chines. This work is not the precision 
Inc. Optical variety but simple edging and 
chamfering. 
un F. R., Gen. Mgr. 
both Brooklyn, N.Y. 
end Please let us know the names and 
8 4@ the addresses of manufacturers of small, 
; the benchtype internal grinding machines. 
dent® We now have large internals but need 
FE a small machine for our small parts. 
**@ Any literature or additional information 
and would be appreciated also. N Ee Vv E R LOA D Ss T H E A H i= E L Ss 
We F. A. G., Jr. : ayy 
the Poughkeepsie, N.Y. K-7 solutions do not load work wheels, and this important ad- 
: re vantage means (1) fewer dressings, (2) longer wheel life and 
Any information you have for these : : 
readers would be appreciated. Send (3) a true ground finish (rather than a burnished or smeared 
' the information to GRINDING & finish). In addition, with K-7 (because it does not load) you can 
oe FINISHING, 222 E. Willow Ave., often use a harder (1-2 grades) and finer (10-20 points) grit 
. Pea 
al Wheaton, Illinois wheel, resulting in better work at lower cost. 
a Work Holders and Drivers Investigate K-7 for use in grinding all steels, cast 
aid Are reprints of Mr. Conn’s article, and malleable irons, titanium, carbon, rubber, ceramics and plas- 
PP) B ork Holders gga Mets: | tics. (Not recommended for non-ferrous metals.) It is an all-chem- 
oie = a. ae noe sl, ical water soluble liquid concentrate, transparent and colorless 
J. D. Manson ra | in solution. It is non-foaming and runs absolutely flat under all 
Detroit conditions. Low pH (alkalinity) makes it easy on the skin. 
Yes, Ha Conn’s article, “Three : 
abl > ae , Send for details. 
ach recent developments in work holders” 
| acy is mow ready in reprint form. Address 
+ GRINDING & FINISHING, 222 E. 
data = Willow Ave., Wheaton, Illinois. CONCENTRATION TEST KIT 
‘ One of our engineers is interested in With this pocket size Concentration 
ken the following: al: Mas Test Kit K-7 users can check the 
VD Ch pees = Nee Pe concentration of the solution right 
aracteristics Dy Weir, NDING at the machine. Only takes a 
7 FINISHING, V. 2 No. 3, July minute or two. 
56 
- " 
We would appreciate your sending 
ino US tar sheets or reprints of this article, 
a it available. 
ol Please send to the address as shown 
ibove, to the attention of the library F. E. ANDERSON OIL COMPANY INC. 
off 227 giving the request number for BOX 218, PORTLAND, CONNECTICUT 
ot dentification purposes. 
= C. S. Iden 
sure International Harvester Co. 
ea Chicago, Illinois Encircle No. 206 on postpoid card 
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Ouija boards are passe 


Time was, when a person had a question, out 
would come the ouija board for an answer. This 
wasn't too accurate a system, of course... but a lot 
of people put a lot of faith in what the ouija board 
told them. 


Times change — and today accuracy is the keyword. 
That's why the modern business publication wants 
its circulation audited. 

In joining BPA* the publisher is taking an impor- 
tant step toward sound and accurate planning in your 
behalf. It means that he is checking, double-checking 
and constantly rechecking — 


®@ Who you are 
@ Where you work 
@ What your job is 
. He wants and needs this information — and the 
BPA* audit can assure both him and his advertisers 
that he is getting his magazine into the hands of 
people qualified by their common interests to receive 
it. It helps him to give you — 
® Editorials that will help you in your work 
®@ Advertising that will have value to you 


He can serve you even better if you will complete 
surveys and questionnaires which he may send you, 
and if you will give him your thoughts and opinions 
on the editorials and advertisements in his magazine, 


You, the reader, are the ey person to the publisher 
— and the BPA* audit helps him in his never-ending 
effort to think about you and design his magazine 
for you. 


You, the reader, benefit when the circulation of a 
publication is audited by... 


*BUSINESS PUBLICATIONS $ 


AUDIT OF CIRCULATION, INC. 
420 Lexington Avenue New York 17, N. Y. 


A Non-Profit, Tripartite Membership Corporation of Advertisers, Advertising Agencies and Business Publications 
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SUNNEN HONING 


Ny « 6 TAPS 
AARRE 
TOOL 


SUNNEN HONING 


ot 


- . 
os fine as 7 


AVERAGE INSTALLATION: UNDER $1,000. DIA. RANGE: 4%" TO 2%" 


FOR ALL-ROUND PRECISION 


SUNNEN HONED HOLES 


FREE BOOKLETS 


They show how honing 
may solve your hole 
production problem. 


November, 1956 


2Oz ZOsCOn 4+CO wpm 


ak | 
SUNNEN 


PROOUCTS COMPANY 
7964 MANCHESTER AVE. « ST. LOUIS 17, MO. 
[_]Send five free booklets. 
[_]Have field engineer call for free demonstration, 


Le 


COMPANY. 


QE eettemenes 
city —_.. ZONE ___. STATE 
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_ SIMONDS. 


ABRASIVE a 


Nut « or bolt i inserted 


Made by an outstanding grinding wheel manufacturer expressly 
for use on Besly, Gardner, Hanchett and similar grinders . . . 
furnished in grain and grade specifications specially engineered 
to give better, faster production . . . available in all sizes to fit 
all grinders, back plates and bolt hole layouts . . . supplied plain 
or perforated, solid or sectional, for use singly or in pairs. Only 
usable abrasive charged for. Send for Bulletin ESA 54. 


CA YOUR SIMOND 
DISTRIBUT(C ie) 


4 


SIMONDS ABRASIVE COMPANY ° PHILADELPHIA 37, PA. 


Branch Warehouses: Boston, Detroit, Chicago, Portland, San Francisco. Distributors in Principal Cities 


Division of Simonds Saw and Steel Co., Fitchburg, Mass. New 


LOCAL STOC 
FAST SERV 
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STABLE 
AGGU YY, 


insist on this most important feature when you buy a Dimensional Air Gage 


The basic design of the Dimensionair is different from that of any other Air Gage. It repeats” 
measurements precisely and constantly hour after hour because — 


1. The Dimensionair’s balanced air system cancels in the magnifying-measuring side of the system. | 
out pressure variations which might affect it and Rather than introduce a variable here which would | 
cause errors, make a fixed system impossible, Federal offers two 


magnifications which answer practically every re- 
quirement. These magnifications are 2500 to 1 and 
5,000 to 1. In this way, Federal achieves a stability = 
which cannot be approached by other Air Gages. a 
3. Because the magnification is fixed, the scale ) 
is linear and the graduations can be accurately 

calibrated. | 
4. Hence, with no adjustment to change the mag- | 
nification and affect the stability, only a single | 
master is required. 


2. Unlike other Air Gages, there is no adjustment 


in your own plant! 


Compare the Dimensionair with your pres- 
ent Air Gages or with any you care to test. 


a. Check it for stability or “repetition”. Do 
this frequently and over long intervals, 
always using the same master, Avoid tem- 
perature effects (excessive handling, direct 
sunlight, etc.). Notice how quickly you can 
set the gage to zero. 

b. Check its calibration using any number 
of masters. Confirm the fact that only one 
master is needed. See how dependable the 
Dimensionair really is. 


Ask us or our salesmen to let you and | 
your shop men try a Dimensionair | 


Federal Products Corporation 


4 64411 Eddy Street + Providence 1, R. I. 

NO FOR RECOMMENDATIONS IN MODERN GAGES... 

TO Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 
Encircle No. 209 on postpaid card 
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VAN NORMAN 
Engineered tor the Sob” 


“Bowgage” Production Grinders 
Out Perform Them All for Speed, Accuracy and Low Cost Grinding 


Van Norman “Bowgage”" 48G2 double head 


plunge cut chucking grinder. Capacity: 6” swing 
double work head. Grinding wheel: 30” x (% to 6) 
x (12 or 20). Grinding wheel motor: 10 to 20 H.P. 
| Grinding Universal joint flange on the 
Van Norman “Bowgage” ‘ac? 
.022 stock removal — 1.625 diam. — 
15 R.M.S. — Maximum 480 pieces per hour. 


| You just can’t beat Van Norman “Bowgage”’ Production 
Grinders for fast, economical mass production. These mas- 
| sive, rugged grinders are ‘engineered for the job’’ to meet your 
exacting requirements. 
Mn inc is the oe he, 4BG2 double Ghetchen Mistrote  oxtiel ghing cpgtncin ¢ per. 
plunge cut grinder designed an t for a major auto- weers of single @ 
eee motive manufacturer. Day after day, this 14.8 ton rugged Sena EE Geng aa, 
ae brute and other coy an and double head grinders are showing 
ae substantial savings by keeping production up and costs down. 
i‘ e If you have a agrees grinding problem, let Van 
| Norman Engineers help you solve it. Write for their help, 
today. 
Don't wait . . . for extra profits install a Van Norman Machine now! They are 
available on many purchase plans—Outright sale . . . Purchase on conditional 


sales contract up to five years . . . Pay as you depreciate . . . See your dealer 
or write Van Norman Company. Conditional Sales Contracts not available to Export. 


VAN NORMAN MACHINE COMPANY SPRINGFIELD 7, 


Menvtacturers of — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline and MASSACHUSETTS 
Geer Grinders, Oscillating Radius Grinders, Special Production Grinders, Centeriess Grinders. 


Encircle No. 210 on postpaid card 
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. « » When you hear about the remarkable 
achievement in precision manufacturing 

and quality control of grinding wheels 
that can save you money . . . and 


It’s POSITIVE DUPLICATION— offered only by Cincinnati (PD)° Grinding Wheels. 


Through the CincinnatTI (PD) Manufacturing Process you are assured Positive Duplication 
of the original wheel every time you reorder. “On grade” with a CINCINNATI (PD) WHEEL 
means all future (PD) WHEELS will act and grind exactly alike. 


Yet CINCINNATI (PD) WHEELS are priced no higher than ordinary wheels. 


So, if you don’t have an elephant’s memory, make a pencil note to contact your CINCINNATI 
Grinding Wheels distributor. Or, contact us direct and we'll send one of our representatives— 
men who know grinding and grinding machines as well as grinding wheels. Write, wire or 
telephone Sales Manager, Cincinnati Milling Products Division, Cincinnati 9, Ohio. 


And don’t forget this—only Cincinnati Grinding Wheels give you . . . 


oe 7 
(PP) Positive DUPLICATION eves ° 
A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. | 


Grinding Wheels 


"Trade Mork Reg. U.S. Pat. Off. 
Encircle No. 211 on postpaid card 
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BAY STATE 


Ae 


AT YOUR FINGERTIPS 


FOR ALL ABRASIVE PRODUCTS: 


STOCKS, SERVICE & LITERATURE 
—__” & Ax 


Write for these booklets by name. 


oy athe ge ny 


oe . 2 . 
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Ere 


— a Pe 


CALL YOUR LOCAL BAY STATE DISTRIBUTOR 


BAY STATE ABRASIVE PRODUCTS CO., Westboro, Mass., U.S.A. 
Branch Offices 
and Warehouses: Bristol. Conn., 103 Woodland St., Phone Ludlow 2-745] 
Chicago, 3701 West 49th St., Phone Frontier 6-6677 
Cleveland, 3771 Chester Ave., Phone Express 1-8924 
Detroit. 25600 Princeton Rd. (Inkster), Phone Logan 5-8870 
Pittsburgh. 1691 Washington Rd., Phone Locust 3-1144 


-& 


of PR 
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7” 1HP — $1950.00 


12” 2 HP — $1985.00 


.....the entirely AW 
ABRASIVE Six erghteen 


hand feed precision surface grinder! 


You're gonna be nuts about this entirely new Abrasive Surface Grinder. 
Everyone else in your company will, too! The new Abrasive Six Eighteen 
combines new size (6” x 18”) and modern design with new Abrasive- 
engineered operational features. 


Yours Free! 


Our new illustrated catalog tells all . . . all about Abrasive’s effortless 
anti-friction roller ways; totally enclosed motorized spindle; new, chatter- 
less cable table drive (successfully tested for over 1,000,000 quick re- 
versals); convenient, waist high table and elevating hand wheels; deep, 
heavily-ribbed saddle; optional 12” or 7” wheel head; and how you can have 
the elevating and table hand wheels on either right or left. 


ABRASIVE 


3870 
4 Machine Tool Company 


East Providence 14, Rhode Island 
Circle No. Al on postpaid card 
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Norton electric furnace products meet to- 
day’s needs . . . will meet tomorrow's needs 
...for ever higher temperature applications. 


Space travel will some day be a reality. 

But first, new materials must be developed. 
Electrochemically refined materials that will 
endure higher temperatures, for longer periods 
of time, than any now commercially available. 


omorrows material 


Materials, also, that will withstand conditions 
as yet unknown. 

As the world’s largest manufacturer of abra- 
sives, Norton has long pioneered in electric 
furnace techniques. This has resulted in grind- 
ing wheels, abrasive grains.and other abrasive 
products of exceptional strength, hardness and 
efficiency. It has also led to the development of 
new electrochemically refined materials to meet 


i 


Where New Materials Are Born. In 
Norton electric furnaces, abrasives and 
other materials with combinations of 
qualities and characteristics not found in 
natural substances are evolved. 


NORBIDE* Control Rods for reactor pileW#irst 
are Norton-processed from boron cam™ng w' 
bide. The hardest material made by maf™rinci 
for commercial use, NORBIDE boroiplete 
carbide has many other applications. racto 


Rocket Nozzles are used only once. But 
during this brief service these Norton 
nozzles withstand a concentrated, far 
more destructive attack than most indus- 
trial materials encounter in years of use. 


Ei 


Making better products... Jo 
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industry’s constantly increasing needs. 

Another result is that Norton now supplies a 
wide range of products for high-temperature 
applications, including rocket and jet plane pro- 
pulsion, thermal barriers and atomic energy 
equipment. 

The search for tomorrow’s materials is a con- 
stant, daily job in Norton laboratories. Behind 
this project are the research, engineering and 


‘pile#irst In Abrasives. Abrasives — in particular, Norton grind- 
cating wheels and Behr-Manning coated abrasives — are Norton's 
mairincipal products. Norton also manufactures the most com- 
oro™piete line of precision grinding machines and a broad line of re- 
ractory materials, including products for the AEC. 
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manufacturing resources of a world-wide or- 
ganization. The materials will be found. 


NORTON 


ABRASIVES 


Across the world and still expanding 


Abrasive and Grinding Wheel Plants — Worcester, Mass.; 
Santa Clara, Calif.; Hamilton, Ontario; South Africa; England; 
France; Germany; Italy. Behr-Manning Plants — Coated Abra- 
sives and Behr-cat Tapes — Troy, N. Y.; Canada; Australia; France; 
Northern Ireland; Argentina. Electric Furnace Plants — Hunts- 
ville, Alabama; Chippawa, Ontario; Cap-de-la-Madeleine, Quebec. 
Grinding and Lapping Machine Plant — Worcester, Mass. 
Refractories and Electro-Products Plant —- Worcester, Mass. 
Norton Pike Piant —- Sharpening Stones — Littleton, New Hamp- 


shire. Bauxite Mines —- Bauxite, Arkansas. 
Main Office: Norton Company, Worcester, Mass. 


*Trode-Mark Reg. U. S. Pat. Off. and Foreign Countries 


.#to make your products better 
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by deburring and 
polishing stainless 
steel tubular parts 


THE CHIEF ENGINEER OF J. BISHOP & CO. REPORTS... 


"We cut costs 


98.8% 


with ALMCO 
equipment” 


SAVINGS OF $6,917.50 PER YEAR by 
controlled barrel finishing is the topic of 
discussion between J. H. Gettig, Chief 
Engineer of J. Bishop and Co., and O. D. 
Ladley, Almco Eastern Branch Manager. 


HALF A MILLION delicate parts 

for recording instruments and 

fountain pens are deburred 

and polished each year at 

J. Bishop & Company of 

Malvern, Pennsylvania. Each 
must meet rigid requirements 
in uniformity of size, smooth- 
ness and high polish. 

A costly process? Yes, when 
you consider the way Bishop 
used to finish them by machine 
reaming, hand scrapers, wire 
brushes and belt polishers. 

Today this plant uses an 
Almco Model DB-200 finishing 
barrel, which gives three im- 
portant advantages: (1) High 

volume, low cost deburring and finishing, (2) precise con- 
trol during finishing process, (3) product improvement. 

Here’s how controlled barrel finishing worked out for 
J. Bishop & Company. They cut finishing costs by 98.8% 
... practically eliminated rejects... raised average out- 
put from 200 parts to 6000 parts per hour. Cost per unit 
for finishing has been cut from .014¢ to .00016¢. Annual 
savings total $6,917.50. 

Chief Engineer J. H. Gettig sums it up this way, “Our 
decrease in costs and our product improvement leaves 
no basis for comparison.” 
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Almco equipment is also used throughout the world 
for descaling, grinding, work-hardening, rust-inhibiting 
and other deburring and finishing operations. Equipment 
is available for small and large parts, high or low volume 
work. Each is designed to handle ultra-low microinch 
surfaces and close tolerance radii. 


LEARN HOW MODERN BARREL FINISHING 

CAN IMPROVE YOUR PRODUCT 
Almco’s new, technician-staffed lab in Albert Lea, Min- 
nesota can help you with your product parts. We will 
examine your product parts, run them through tests, and 
come up with the answers you want. For example — 
where you can save finishing costs, how you can improve 
product quality and appearance, what method is best 
for your operation. 

Why not send us your sample parts? Enclose specifi- 
cations on the results you want. Or write us on your 
company letterhead requesting an Almco engineer to call 
on you. 


cms 


SS, 
SEND FOR YOUR FREE 
HANDBOOK ON BARREL {~ = 
FINISHING aS “LO shagg 
52 pages of facts and processes SAnee. reser 


on barrel finishing. Shows typical 
installations, how to select the 
proper finishing barrel. Includes 
detailed cost chart on finishing of 
typical parts. Send for your free 
copy today. 


ALMCO 


DIVISION OF QUEEN STOVE WORKS, INC. 
1113 Marshall Street e Albeart Lea, Minn. 


Sales Engineering Offices in Chicago, Detroit, Los Angeles, 
Newark, New Haven, Philadelphia and London, England 


PART OF A HALF MILLION ANNUAL OUTPUT, 
this batch of delicate instrument parts is being 
run in an Almco DB-200 barrel finishing machine. 


Circle No. A3 on postpaid card 
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The Editor’s Page 


Bring Automation Into the Open 


We agree wholeheartedly with the point made by 
Mr. H. E. Nason, Westinghouse Chicago District Man- 
ager of Engineering, at the recent International Har- 
vester automation conference. Industry hasn't really 
explained automation to the American people. This 
developing technology to which we already owe so 
much and which promises to further increase our 
standard of living is still a strange thing to the man on 
the street. 


Mr. Nason put the case very clearly. “Afraid of 
borrowing trouble, industry has been slow with its 
word on automation, far too slow. Now we find our- 
selves in the rather ridiculous position of having to 
defend a manufacturing technique that is not only 
logical but absolutely necessary to the growth and 
well-being of our country. Labor has argued that 
industry has shrugged its responsibility as Americans 
by allowing automation to grow. The only responsi- 
bility that industry has shrugged is that of communicat- 
ing to the people what automation is and what its 
effects will be. This is the challenge of every segment 
of industry that is at all connected with the growth of 
automation: to use every means at your disposal to 
make evident to the American people what automation 
is, how it has come about, and what it will result in.” 


As production management men, responsible for the 
installation of production facilities—including auto- 

mated equipment— you can communicate these ideas to 
the people you know. Tell them that automation is 
the only way we can meet demands for increased ad 
duction at a time when the skilled labor supply i 
limited. That automation, far from insuring higher 
profits for industry, requires a much larger equipme nt 
investment per worker. That the consumer is the one 
who benefits most from automation, in the form of 
lower prices for the things he buys. 


As Mr. Nason says, “Automation is not a social 
plague—it is an economic necessity.” 


Let’s make sure our friends know that fact. 


Jack Kenyon 
Managing Editor 
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MODEL 824 Reid-O-Matic with push-button con- 
trols for fast selection of all grinding operations and 
quicker set-up and changes. Outstanding features, 
for production and toolroom grinding, include: 
finger-tip level controls, electrical components in 
single, sealed base housing for easy access, and 
adjustable gibs on head ways. 


Specifications: 
Capacity — 8’’wide, 24” long, 15” high 
Worktable — 66” by 1014” overall 
Table speed — infinite variation, 0 to 75 fpm. 
Feed range — elevating mechanism, to .0005”’; 
vernier, to .0001”’ 


% | Spindle — 2 H.P., 1800 rpm. (std. cartridge type) 
\ ~—ew ew ew OK ww @wW ww we & ww HH ee ee ee ee 
ih , MODEL 618 — the standard for truly precise 


toolroom grinding. Features include: rugged con- 
struction with one-piece column, cogged timing belt 
for smooth table operation and sealed cartridge type 
motorized spindle for smooth chatter-free operation. 


° eiontions: 
: ian apacity — 6” wide, 18” long, 1714” hi 
= Worktable — 51” by 8” overall S 
e “er Table speed — infinite variation, 12 to 35 fpm. 


Feed range — elevating hand wheel-to .0005”; 
cross feed — to .001” 
Spindle — 1 H.P., 3450 rpm. 


For full details and specifications write for 
Bulletin 800 


Reid Brothels di « Com oo Inc. 
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International Harvester engineers were shown latest techniques— 


“Progress Thru Automation” 


by Jack Kenyon 
Managing Editor 


@ International Harvester Company has just con- 
cluded a very effective series of “Progress Through 
Automation” conference for its key engineering and 
manufacturing personnel to give them an insight 
into the use of automated processes and facilities, and 
to tell them what Harvester top management thinks 
about automation. About four hundred Harvester 
men from all the company’s divisions attended the 
two-day sessions of the conference at the company’s 
Manufacturing Research Laboratory in Chicago. 
They heard recognized automation authorities talk 
about new developments in detail, and they saw the 
latest in automated machines and equipment dem- 
onstrated. 

As the manager of manufacturing research, W. D. 
Bryson, pointed out, International Harvester has 
metalworking operations ranging from high volume 
mass production to large job shop operations. Har- 
vester is interested in applying automation to any of 
these operations, wherever it will: 

1. Reduce costs 

2. Improve quality 

3. Make operations safer 

4. Improve working conditions 

“One of our main ideas in having the conference 
was to assure ourselves that our technical people 
know what management thinks about automation,” 
explained Bryson. “In other words, we're establishing 


FEDERAL PRODUCTS GAGING, SORTING AND FEEDBACK 
unit for after-gaging of ground parts can be used to control out- 
put of internal grinder. Unit actually accomplishes presetting 
of machine compensation, can be used in connection with plug- 
type in-process gage checking ports as they are ground. 


conference held in Chicago 


a channel of communication between executive man- 
agement and our production engineers on the sub- 
ject of automation.” He also explained that Harvester 
management wanted its engineers to be stimulated 
by seeing the very latest in automated equipment 
in action. 

The National Machine Tool Builders Association 
helped in a very real way to make the conference a 
success, by lining up an imposing array of machine 
tools to be shown and demonstrated. Other equip- 
ment makers also had their devices there, such as 
computing, gaging and sorting equipment. 

Demonstrations and the addresses by authorities 
were worked into a close but somewhat flexible 
schedule, so that production men engaged in a spe- 
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cialized process or type of machining could devote as 
much time as necessary to examination of the equip- 
ment that was of interest to him. Operations varied 
all over the lot, and included foundry processes, heat 
treatment, machining, welding, materials handling, 
packaging and many others. The grinding and hon- 
ing operations were very interesting, ranging from 
toolroom grinding to production grinding of mass- 
produced parts. Feedback control of some of the 
grinding machines was featured, and other forms 
of gaging and automatic sizing were in evidence. 


a Equipment Selection Emphasized 

S To make sure that the money spent for facilities 
is spent wisely, conferees were urged to keep abreast 
of the rapidly evolving technology of automation. 
Mr. R. C. Archer, Vice President, Manufacturing, 
brought this out very forcefully by saying, “We must 
base our selection of equipment on the soundest kind 
of judgment of present and future need. If this is 
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done by all who are concerned with the selection 
of equipment, Executive Management will be able 
to make its decision in a way calculated to best serv¢ 
all of the varied interests of the Company.” 


Engineering-Manufacturing Co-ordination 
Mr. A. E. W. Johnson, Harvester Vice President—- 


Engineering, told conferees, “It is mandatory . . , 
that product engineering have knowledge of, and 
ability to create designs, utilizing the latest develop. 
ments in machine tools, equipment, and other ads 
vanced manufacturing techniques.” 


Mr. Johnson also pointed out that automatically 
controlled machines in many instances permitted 
working to closer tolerances. “Parts can be economi- 
cally manufactured to closer tolerances through the 
use of new types of gages and controls that will often 
permit designs either impractical or impossible in 
the past. Moreover, automatically controlled equip- 
ment minimizes the buildup of tolerances and will 
avoid in many instances the need for selective as- 
sembly.” 


Other Addresses 


Following the addresses by Mr. Archer and Mr, 
Johnson, conferees were given “A Good Look at 
Automation” by Dr. H. B. Osborne, Jr., Tocco Divi- 
sion, Ohio Crankshaft Co., and by H. E. Nason of 
Westinghouse. Dr. Osborne reaffirmed the statement 
that automation isn’t just a way to beat increasing 
labor costs. He said, “Contrary to popular conception, 
automation has not been so widely adopted by in- 
dustry to increase production in a rapidly rising labor- 
cost era, but rather is a necessity of our modern times 
which finds fewer skilled hands to satisfy the tre- 
mendous demands for products of uniformly high 
quality.” He went on to show that automation has 
been evolutionary rather than revolutionary—that 
it’s merely an extension of what has been going on 
for quite a while. In regard to the machines used in 
automated plants, Dr. Osborne reported, “A new 
concept of ‘standards’.may be necessary with auto- 
mation. Rather than having fixed values, ‘standards’ 
as applied to automated processes and equipment 
may have a range of values to permit reasonable 
future product variations without obsoleting the auto- 
mated equipment. ‘Standards’ must have versatility 
and flexibility.” 


“Mechanics of Automation” was the topic of 
Dr. Gerhard A. Nothmann, Manager of the Me- 


chanical Engineering Research Department, Armour 


THIS MICROMATIC HONE MODEL 738-C “Hydrohoner” was 
in operation at the conference. It had automatic loading, un- 
loading and gaging equipment and was honing ID of inner 
bearing races in an automatic cycle. Automatic stone feed was 
a feoture. 
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ONE OF THE MACHINES DEMONSTRATED at the Harvester 
conference was this Heald Model 1901 shoe-type centerless 
internal race-way grinder, equipped with Federal Products feed- 
back gauge sizing. Part being ground was the outer roce of 


Research Foundation. Dr. Nothmann, long a recog- 
nized authority on automation, said that the auto- 
mation engineer of today must be able to use the new 
language of automation, including terms such as 
“feedback, gain, digital, analog, response character- 
istics. . .” and so on. Further, the engineer should 
be able to explain these terms to the uninitiated. 


As Dr. Nothmann put it, “About ten or fifteen 
years ago, when renewed emphasis was placed on 
automation development, and, particularly, when 
many of the modern techniques of servomechanisms 
and computers were applied to automation, it was 
found that much of the theory of these new systems 
was already well developed. These methods were 
well advanced in the field of communication and 
network theory with which most electrical engineers 
are familiar. Consequently, much of today’s automa- 
tion terminology is taken from this area. This fact, 
indeed, can be a source of frustration to those of us 
who bring a mechanical engineering background to 
automation. We may perhaps take encouragement 
from a famous reply which O. Heaviside, one of the 
fathers of modern network theory, gave to a group 
mathematicians. He was questioned about the 
validity of applying his methods, useful and accurate 
though they had been found to be, without pro- 
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International Harvester type 217 ball bearing. Gaging of the 
races, done after the part is ground and is in the discharge 
chute, corrects the machine as soon as a measurable trend 
toward tolerance limits is detected by a variation in air reading. 


viding rigorous mathematical proofs and derivations. 
His classical question in answering this criticism, 
was, “Should I refuse my dinner because I do not 
fully understand the process of digestion?” 

“Servo and Feedback Principles Explained” was 
the topic on which Tracey E. Johntz and Fred L. 
Kahl, application engineers of General Electric’s 
Chicago office, spoke. Down-to-earth analogies of 
these seemingly complicated subjects were given to 
illustrate feedback principles. Feedback was shown 
to be the key to many kinds of self-regulating ma- 
chines. The automatic grinder of today which em- 
ploys control gaging equipment demonstrates this 
type of function. 

“Automation—an Aid to Quality Control” was the 
subject of presentations by L. O. Heinold and R. A. 
Souler of Federal Products Corporation. Their ad- 
dresses showed the importance of automatic gaging 
to automation. Various types of gaging systems were 
explained with their application to automated pro- 
cesses. J. S. Broatch of Pratt & Whitney and Prof. 
H. R. Swenson of the Industrial Engineering Depart- 
ment of Illinois Tech also dealt with quality control 
aspects of automation. 

Other speakers of the conference spoke on ma- 
terials handling, foundry and welding operations 
which could be automated. eee 
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SIDE PLATES. 9° x 18” plates ground 
from rough on No. 18 Blanchard 
with 36” chuck. Stock removal 1/16” 
to 1/8” per side. Held flat within 
.003”, parallel to .001”, and to dimen- 
sion tolerance of + .001". Production: 
30 surfaces per hour. 


in special magnetic fixture with pins 
located in “vee’s”. Stock removal per side 
is 1/32” to 1/16”; must be flat and at right 
angles to pins. No. 18 production: 180 
pieces per hour, compared to 20 pieces 
per hour by former method used. 


Blanchard Grinders are used throughout woe 
industry on surface grinding jobs oe So iim 
that demand the utmost in M aINTENAN CE WARDENED STEEL PUNCHES. This 24-13/16" 


. . dia. punch, reground on a No. 18, is 
production, finish and accuracy. centered radially on 36” magnetic 


AND chuck. Duplicate circumferential and 
radial shear reliefs are generated with 


OT WOR K two “ 


Whatever you're surface grinding, 00D [ 
there’s a Blanchard designed to do 
the job speedily and accurately. 


PUT IT ON THE 


Send for free copies of “Work done on the Blanchard”, 
fifth edition, and “ The Art of Blanchard Surface Grinding”. 
GRANITE SURFACE PLATES. A No. 18 Blanchard 


reconditions this 18" x 34” granite surface 


THE BLANCHARD MACHINE COMPANY plate by grinding it flat within .0002" 
64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. meer" of aneh fo semen’ -ta:S hove. 


Encircle No. 214 on postpaid card 
GRINDING and FINISHING 
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Developing 


Standard Time 


Part 2 


Standard Data for Plunge Center-Type Cylindrical Grinding 


by E. A. Cyrol 


E. A. Cyrol & Company 
Management Consultants 


Here's the second of a series of 
standard data studies which the author 
has made for different classes of grind- 
ing. 

In Part 1 last month Mr. Cyrol showed 
that grinding is ideally suited to esti- 
mating methods based on standard 
time data. Standard data offer both 
small and large shops a very accurate 
and consistent means of obtaining pro- 
duction standards. 


Last month the method of establish- 
ing standard data was discussed in de- 
tail. These steps can be outlined as 
follows: 


1. Take a large number of time 
studies of the operation, carefully 
describing all the elements and 
recording their time values. 


2. Post the time study values to com- 
parison sheets, where constant 
and variable elements of the 
operation can be quickly spotted. 


3. Analyze the data for constant 
and variable elements. Look for 
possible methods improvements 
in the operation and incorporate 
them in the standard work cycle. 


4. Perform a check study to deter- 
mine the accuracy of values 
found in the analysis. 


5. Write up the final study in per- 
manent form, including detailed 


element descriptions, tables of 
time values, etc. Prepare a stand- 
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ard data work sheet for con- 
venience in calculating produc- 
tion standards. 


A sample study made by this method, 
standard data for Blanchard No. 18 
operations, was also included in part 1. 
The sample studies can serve as a guide 
to plants developing standard data for 
their operations. 


This month's sample study is on 
center-type cylindrical plunge grinding 
on several makes of machines. 


@ Among grinding operations which estimators 
complain most about are center-type cylindrical 
work. In our studies, though, they've proved to be 
entirely suitable for standard data development. The 


data 


presented in this and succeeding parts of the 


article were obtained in an extensive study in one 
plant which does grinding of all types. 


The machine types available for our between- 
centers study were as follows: 


. Norton C-6x18 Plain 
2. Norton C-14x48 Multi-purpose 
. Norton CTU 6x18 Plain hydraulic 


Norton C-6x24 Plain hydraulic 


. Norton C-6x18 Plain hydraulic 

. Cincinnati No. 3—6x18 

. Landis 4H 4x18 Plain 

. Brown & Sharpe No. 1—10x20 Universal 


Brown & Sharpe No. 2—14x30 Universal 


. Brown & Sharpe No. 5—3x18 Plain 
11. 


Brown & Sharpe No. 20—10x18 Plain 


We have divided the elements involved in the 
study into four groups: 
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. Piece handling elements for automatic and hand 
operated grinders. 
. Machine handling elements for automatic 
grinders. 
3. Machine handling elements for hand operated 
grinders. 
4. Additional elements which may occur in either 


type. 


Piece Handling Elements—Automatic and 
Hand Operated Grinders 


The elements listed below and their descriptions 
cover in detail the work done by the operator to 
perform each element. The values shown represent 
the amount of time allowed for the average operator 
working at a normal pace to execute the element 
properly. 

1. Position and Remove Dog. 080 Min. 
This element includes time allowed for the 
operator to position dog on piece, and tighten 
with dog wrench, and loosen dog with dog 
wrench and remove dog. 

Pick Up and Aside Piece to Skid. 046 Min. 

This element includes time allowed for operator 

to pick up piece from skid to table before grind 

and remove piece from table to skid after grind. 

Grease Centers. 045 Min. 

This element includes time for operator to apply 

lubricant to centers of work piece. Use only when 

observed on floor as necessary. 

4. Gage Piece. Refer to Gauging Chart 

Note: The above elements generally occur in every 

piece. When grinding on hand operated ma- 
chine the total time is used only when the 
total piece handling time is greater than lap 
out time. When grinding on automatic type 
grinder use total piece handling time when 
it exceeds the grind and lap time. 


Machine Handling Elements— 
Automatic Type Grinder 


The elements listed below and their descriptions 
cover in detail the work done by the operator to 
perform each element. The values shown represent 
the amount of time allowed for an average operator 
working at a normal pace to execute the element 
properly. 

1. Pick Up and Aside Piece. 

Table to Machine. Refer to Chart No. 5 
This element includes time allowed to pick up 
piece from table and move to the machine centers, 
approximately 18” distance, and move piece from 
centers and place on table. 

2. Place and Remove Piece on Centers. .077 Min. 
This element includes time allowed for the opera- 
tor to depress tail stock lever, seat piece between 
centers, release tail stock lever, depress tail stock 


Time Per 
2001 


Stock 


0 2012 
2250 e015 
0550 2020 
2850 262); 

1.150 2028 
1.450 2031 
1.700 0935 
2.000 200 
2300 Ol); 
2600 008 
2.900 0052 
3-200 0056 
3500 8 2050 
3 e£00 06h 
2100 2048 
hi l:00 e972 
700 0076 
5.000 2980 
5 2300 O8h; 
5 600 2088 


CHART NO. 1—TIME TO REMOVE .001 STOCK, automatic 
and hand operated grinding. To use chart, select OD being 
ground in column headed “Diameter’’ and read time value 
at right under ‘Time per .001 Stock.’ These values are noted 
on work sheet to the right of their respective OD sizes. 


lever, remove piece from centers and release tail 
stock lever. 


3. Advance Wheel to Grind. 036 Min. 
This element includes time allowed for operator 
to actuate the feed lever and for the wheel to 
advance to grinding position. 


4. Retract Wheel from Grind. 030 Min. 
This element includes time allowed for operator 
to actuate the feed lever and for the wheel to 
retract to clear position. 


Note:.Elements of start and stop workhead and 
start and stop coolant are not used on auto- 
matic type grinder. When operator actuates 
the feed lever, it automatically starts and 
stops workhead and coolant. 


Machine Handling Elements— 
Plunge Grind Hand Operated Machine 


The elements listed below and their descriptions 
cover in detail the work done by the operator to 
perform each element. The values shown represent 
the amount of time allowed for an average operator 
working at a normal pace to execute the element 


properly. 
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Diameter 
of Work RPt 
0250 1527 
e500 76h 
°750 509 
Pt 36 
1.000 382 
1.125 339 
1.250 305 
1.375 278 
1.590 255 
1.750 218 
2.000 191 
2.250 170 
22500 153 
2750 139 
3.000 127 
3.250 117 
3-500 109 
32750 102 
) .000 95 
5.000 76 


CHART NO. 2—RPM SELECTION FOR WORKHEAD. Required 
workhead RPM to obtain 100 Surface Feet Per Minute under 
normal conditions. Of course, SFM must be varied from about 
65 to 150 according to grinding conditions encountered. 


1. Pick Up and Aside Piece. See Chart 12 Page 12 
This element includes time allowed to pick up 
piece from table and move to machine centers 
approximately 18” distance, and move piece from 
centers to table. 

2. Place and Remove Piece on Centers. .077 Min. 
This element includes time for operator to depress 
tail stock lever, seat piece between centers, release 
tail stock lever, depress tail stock lever, remove 
piece from centers, and release tail stock lever. 

3. Start and Stop Workhead. 040 Min. 
This element includes time for operator to move 
workhead lever up to start and move down to 
stop. 

4. Start and Stop Coolant. 043 Min. 
This element includes time allowed for operator 
to move coolant control lever to on and off posi- 
tions. 

5. Advance Wheel to Grind. 036 Min. 
This element includes time allowed for operator 
to position grinding wheel to work until it sparks. 

6. Retract Wheel from Grind. 030 Min. 
This element includes time allowed for operator 
to retract grinding wheel from work to a clear 
position. 


Note: The above elements in every piece on hand 
operated machine. 
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Diameter Time (Min.) 

0 to e250 2035 
e251 to 500 0065 
e501 to 2750 2095 
e751 to 0&75 e110 
e876 to 1.000 e122 
1.001 to 1.125 013k 
1.2126 to 1.250 elliA 
1.251 to 1.375 0158 
1.376 te 1.500 «170 
1.501 to 1.750 0182 
1.751 to 2 2900 19h 
22901 to 2 6250 2206 
20251 to 2.500 2218 
2.501 to 2.750 0230 
20751 to 3-000 e2l:2 
3-901 to 3.250 025k 
3-251 to 3.500 0266 
3-501 to 3.750 0278 
3.751 to 4.000 0290 
1.001 to 5.000 0302 


CHART NO. 3—LAP TIME, automatic and hand operated 
grinding. Select OD being ground in column headed “Diameter” 
and read time value at right under “Time.” 


Additional Elements— 
Automatic & Hand Operated Elements 


The elements listed below and their descriptions 
cover in detail the work done by the operator to 
perform each element. The values shown represent 
the amount of time allowed for an average operator 
working at a normal pace to execute the element 
properly. 

1. Position Wheel to Shoulder 045 Min. 
This element includes the time allowed for the 
operator to position the grinding wheel longi- 
tudinally to touch shoulder before removing stock. 

2. Position Table. 075 Min. 
This element includes the time allowed for the 
operator to position the table longitudinally to 
facilitate loading and unloading. Use when piece 
has.a large face or difficult to position and re- 
move from machine, for safety operation. 

3. Stone Corner. 086 Min. 
This element includes the time allowed for the 
operator to pick up a stone from the machine 
table, stone edge of piece while revolving in ma- 
chine and to aside stone to table. Use when stated 
in routing. 

4. Grease Centers. 045 Min. 
This element includes the time allowed for the 
operator to apply grease to both center holes in 
piece. This element is allowed only if observed 
on floor as necessary. 


GRINDING and FINISHING 7 25 


| 
: =e ___ | 
| / 
| | 
| | 
| 
| 
ii 
matic ee 
being 
value 
noted | 
tail ' i. 
Ain. © | 
ator | : 
| to ) 
4 
Lin. | 
itor 
to | 
ind | 
i1to- 
ites | 
ind | 
ns 
to 
ent 
for | 
a ee ; 
4 | # a om ; : 
-— on 
ee 


continued 


5. Secure Piece in Steadyrest. 100 Min. 
This element includes time allowed for the 
operator to position and secure piece in steady- 
rest. 


Gaging 
The gaging time values as listed are based on the 


time allowed to check one dimension with gage 
listed. 


Sheffield Gage: 


1. Under .0005 tol. solid piece Up to 2” Lgth. .078 Min. 
Gage every pc. one position = .070 Min. 
Gage every 10th pe. (2) additional = .008 Min. 

positions 
2 x .04 = .080 + 10 = .008 


es 


.078 Min. Total 


. Under .0005 tol. solid piece Over 2” Lgth. .086 Min. 

Gage every pc. one position = .070 Min. 

Gage every 10th pc. (4) = .016 Min. 
additional positions —- 

4x .04—= .160 + 10 = .016 .086 Min. Total 


. Under .0005 tol. thin wall piece 


Gage every pc. one position 

Gage every 5th pc. (2) additional 
positions 

2x .04 = .080 + 5 = .016 


. Under .005 tol. thin wall piece 


Gage every piece one position 

Gage every 5th pc. (6) additional 
positions 

6x .04 = 240 + 5 = .048 


. .0005 thru .001 tol. 


Up to Ya Lgth. .086 Min. 
.070 Min. 
= .016 Min. 
.086 Min. Total 
Over 2” Lgth. .118 Min. 
= .070 Min. 
= .048 Min. 
.118 Min. Total 
Up to 2” Lgth. .019 Min. 


Gage every 5th piece one position = .014 Min. 
07 +5 = .014 
Gage every 15th pc. (2) additional 
positions - 
2x .04 = .08 + 15 = .0053 .0193 Min. Tota! 
. .0005 thru .001 tol. Over 2” Lgth. .030 Min. 
Gage every 5th piece on position = .014 Min. 
07 +5 = 014 
Gage every 10th pc. (4) additional 
Positions 
4x .04=.16 + 10 = .016 
. Over .001 Tol. 
Gage every 10th pc. one position 
.07 + 10 = .007 
Micrometer O.D. & Depth: 


0053 Min. 


016 Min. 
.030 Min. Total 
.007 Min. 


Time Allowed Per Piece 


Diameter Grind 


Shoulder Grind 


Less Than .005 
S. R. or 2.001 
& Over Tol. 


More than 
2020 R. 


Cver 2005 e020 R. 
S. Re under or 
e001 Tol. Less 


2017 
03), 
200 
20),3 
009 
0053 
2062 
2065 
e071 
007k 
2100 
0106 
11) 
e121 
e131 
elli2 
0155 
e170 
0189 
e213 


22000 
2300 
2 «600 
2 «900 
3 2200 
3500 
3800 
4.100 
4, 400 
e700 
2000 
2300 
2600 


2018 
2036 
0043 
20)5 
e051 
2056 
2064 
0069 
2075 
2079 
2106 
0113 
2120 
2129 
139 
2150 
216), 
2180 
+200 
0225 


2036 
2072 
2085 
2090 
2102 
e112 
0128 
0138 
0150 
0157 
e211 
e225 


203); 


CHART NO. 4—WHEEL DRESS ALLOWANCE, automatic and 
hand operated grinding. Select OD being ground in column 
marked “Diameter” and read time value at right under “Time 
Allowed Per Piece.” These values are noted on work sheet to 


right of their respective OD sizes. Time allowed for wheel 
touchup when Se a shoulder is stated in column on work 
sheet marked “Time allowed Wheel Touchup Shoulder Grind.” 
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. Total 
Min. 
1. 

. 


. Total 
Min. 


Total 


Table to Machine 


Weight(lbs) Pick Up Aside 
| @) = 1 2033 203: 
| lel _ S me ie) 203): 
ae OS 203); 


Skid to "Nachine 


Jeicht(lbs) Pick Up Aside 
$3, - 10 2059 OL 
10.1 = 20 2073 e051 
20-1 =- 30 2093 2068 


CHART NO. 5—PICK UP AND ASIDE CHART. 


Surface Gage: 120 Min. 
Check piece before grind —- 
(Use only when no arbor is used) 
.100 Min. 


Check piece after grind 


Before .070 Min. 


After .070 Min. 


.080 Min. 


Flush Pin Gage: 


Snap Gage (Go-No-Go) 


Personal and Unavoidable Delay 


These allowances cover the following types of ex- 


ternal grinders (center type): 
Norton 6 x 18 


Width of Time Per .001 Stock 
Shoulder Removed Off Shoulder 
0 = .250 201) 

e251 - 0375 2030 

0376 = 500 2034 

e501 = 2625 200 

2626 = .750 Oh 

e751 = e875 208 

2876 =1.000 2052 


CHART NO. 6—SHOULDER GRINDING TIME. When calcu- 
lating grinding time for a shoulder grind, refer to part print 
for width of shoulder. Then refer to chart to corresponding 
size. Chart will give time to remove .001-inch stock off the 
face of the shoulder. From part print or print of preceding 
operation, find amount of stock to be removed. Multiply number 
of .001's stock by time allowed per .001 to get time to grind 
shoulder. EXAMPLE: A shoulder width of .500, with .008 
stock to remove. .034 x 8 — .272 min. 
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Landis 4 H Plain 
Brown & Sharpe No. 20 

Brown & Sharpe No. 5 

Brown & Sharpe No. 2 
Cincinnati No. 3 

This data was gathered from 8 hour studies. 


Unavoidable Delays: Allowed 15.00 Minutes 


These delays occur throughout the day and consist 

of: 
1. Receiving instruction from setup man, foreman 
or inspector. 

2. Trips to inspection bench or tool crib. 

3. Interference from or assistance to truckers or 
material handlers. 

. Adding coolant to machine. 

. Clean machine and work area. 

. Fill out time card, and job card. 

. Get tools out, and put away. 


SIA Vi 


Wheel Care Allowance: 
The wheel care allowance is included in Chart No. 
4 which is carried over to the work sheet and given 
a time allowance per piece. 


Personal Time: 


The Personal Time allowed is as follows: 
1. End of shift wash up. 7.00 Minutes 
2. Two coffee periods 
(5.00 minutes each) 
3. Personal 


10.00 Minutes 
16.00 Minutes 


33.00 Minutes 


Unavoidable Delays 


Allowance 15.00 Minutes 


Total Personal and Unavoid- 
able Delay Allowance 
48.00 


48.00 Minutes 


= 11.1% Allowance 


480.0 - 48.00 


How to Use the Work Sheet 


As we've said before, the Standard Data Work 
Sheet is an important key to the success of any 
standard data program. It is the tool with which 
the job estimator calculates the total time for the 
operation and sets the production standard. To be 
useful to the estimator, the work sheet must be 
designed for convenience and ease of calculation. 

To explain the use of the work sheet on this and 
the following pages, we’ve worked out a sample 
time for an operation. Calculation is done on the 
front of the sheet, using data found in charts on the 


back of the sheet. 


It’s important that all details of an operation be 
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filled into the sheet. After the standard is calculated 
and transferred to shop routings and payroll records, 
it must often be referred to in any investigation of 
the standard. 

When additional elements not found on the Work 
Sheet are found to be necessary, a time study should 
be taken to obtain this information. This additional 
element should be recorded in the writeup for future 
reference and development of standard data for the 


operation. 


Work Sheet on External Grinding Center Type (Plunge & Oscillation) 


continued 


Before beginning the calculation of a standard, 


you will want to check the standards department 
files for any information on the part number con- 
cerned. Then get a finish print of the part. These, 
together with the Work Sheet, are what you'll need 
to determine the standard. 


Steps in Completing the Work Sheet 


1. Fill in upper right hand corner of Work Sheet 
with part number, operation number, depart- 
ment number, type machine, and description 
of operation. 

. Fill in upper left hand corner of Work Sheet 
with type of grind (plunge or oscillation), 
R.P.M. of work (refer to page 8, chart No. 2). 
On a plunge grind standard you do not need 


i) 


| Secure Piece in Steady Rest . : 
Engage & Disengage Table Oscill ation _ 
| Start & Stop Coalant 
| Stone Corner. 


) 
Advance Wheel to Grind (Qecit at ton) _ 
| Position Wheel to Shoulder Paes 
|. Position Table to & from Piece 


Total Machine Handling Tim 


Pte Osofl ating Plunge — _ [Part no, A®!2°57 — Oper. Bon 360 
U, of Work >°° vet, Strokes Per iin, [Part Namo >4AFT _ pent, Nos 
[ Feed Per Stroke "ANP FEED __1 4 |Type Machine_N@RTON 
rinding Wheel | No. Description of Oper, 22'™? - 

ita Tolerance_ Conmcadl 90004 Tenet Ope 

| Mac hine Handling Elements: Piece Handling Elemnts: _ acs Se 
Pick up & Aside Piece |__ |Pick up & Aside Piece ; 
| Table to Machine (See Chart #5) O14; 04 | tabletoskid foe | 
| Position & Remove Piece from Centers |.077 | °?? |Position & Re aaa 080 
_Start & Stop Workhead 200 | CO |check 0,D, (See move Dos - #6) ou 
| Advance Wheel to Grind (Plunge .036 


036 \Check Length Before (See Chart #6) m=. 
Check Length After (See Chart #6). 

©45 [Load & Unload Arbor - 
Grease Centers 


OLS | 


Ss 


oe etme | + oe ae: 


Sissied Sypo Orinding Tine ma Seeman sahakrneml he: 


~ x = 


| (See Chart #1) Wheel Dress Allowance for Oscillating Grind 


(See Chart fl) -230 240 
Chart #1) Lap en Tine MD Done Desens Aece Hanpeing ; ee oe Reel 
» Chart # 7)Shoulder Grinding Tim O/# xX 5S Ee 
(See Chart #1) Wheel Dress Allowance Plunge Grind of 0,D, °77 | 
(See Chart #8) Wheel Dress Allowance Shoulder Grint ee Ee | 83_ 
Stock Removed = Mm 
Oscillating Type Time of Table Travel Min,/Inch x Length x 2 cillation 
(See Chart #2) x x2( ) 
{ ) 
(See Chart #2) Lap Out Time Time Per In, x Length = Tine 
x -_—————— | 
| (See Chart #1) Spot Grind Time Time Per ,O0l x No, 00's Removed = Thum 


ae -- ——$ —— -— 


L Clean Up of Radius or Shoulder _ 2055 


Date Entered _ Total Minutes Per Piece sss: /| 063 
vious Standard Hrs, 2243 Personal and Unavoidable (i) $| |/If 
wious Pieces Per Hr, 446 __ __ | Total ae eS 

‘Date (£-2 -55 a, 20% Adjustment eee pe 
Computed By Géorce AmuPs __—=s—_=—=s—_| ital, Allowed Mimtes Per Piece. | /}#17 
Checked By ere ns _.. | Hrs, Per 100 Pieces 2/362 

[Foremin Approved __ a %: 
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Oscillating Grind Chart # 2 Pl Grind Chart # 1 : 
f We J ca ___ Type. banner Time Per Wheel 
y.00 R.P.M. | Tab ,lap |Table Travel __ lap anotor 2001 t Dress 
let. | Over | Taru Work Inches/Min,| Mi Over | Thru | Stock Time /Allor, 
| .9012 | T4750 | 320 | 388 | .0026 [,0206| 233  .00h3 |.0h3 | | 4250 | 2022 109521 03k 
0014 | .750 | 875 | 2h2 303 20033 | .033 | 182 | .0055 |,055 50._| .550 | .015 1.0651 .n68 

.0016 [| .875 (1,000 | 230 | 288 .0035 |,035 | 173 _.0058 |,058 | sso 850+ a 09-1 GOTED 

.0018 11,000 /1,125 | 205 256 20039 = +2039 15h _| .0065 _|.065 | _. QO | 20etr— | ellO | 
-oo20_fis125 as375 [375 | 219 | Coqus —|ou6 | 131 | 20076 —I2076 2-50 |2.450 | 2028 Lanza | .o97 
0022 75 11.500 | 166 | 208 | ,oohB | .0h68 —125__| _,0080 _ 2080 ]1,450 |1.700 | .032_ }2234) 106 
0024 414509 1.750 } 12 178 0056__'.056 | 107 | 0093 1.093 [1.700 |2,000 | 035 abo | 121 
0028 }1.750 |2,000 | 125 156 2006 064 | 9h | .0106 12,000. |2,300.| .0b0 «L581 .132 
| 20031 12.000 {2,250 | 112 139 | 0072. j.072 | 83 20120 2.300 12.600 Obh 70} .141 
.0039 250 (2.500 | 107 13k. 20075 1.075 20125 |,125_|2,600 12,900 | 048 | b52) .147 
__ 12081 | ni ae +2h2h | ( 
3 = =r : 500 s ; —- LS 

3 13.590 4.000_| ——— 98 __| ,0102 _j.102 201 ! = 3,800 4,100 | 2064 1.2220' | 22h2 
: 4.000 5.000 | 66 66 20120 |.120 20200 1.200 |h.100 |h,k00 | .068 +22uP +26 
|____ Recommended Feed Per Oscillation Chart #3 __ 4,700 |5,000 | 4076 0264 | 309 
i Feed llation 5 000 5.300 id 080 +2278 | 340 
Diamster_| 0 = ,.875_| .876 = 2,000 | 2,001 = 5,000 | 5. 300. Tezo0 | .084 12290) .378 
tyre I__| 0008. | 002 | 0012. .600 '6,000 | ,088 2302 | oh,2 
‘Type IE! 02008 42008 2201 Chart #5 Gaging Time Chart #6 


_ Wheel Dress Allowance for Oscillating Grind Chart #  _ 
Cue In, Stock Pieces Allowance Cu, In, Stock 


Pieces) Allowance 


Pick Up Piece Table to Skid 


Sheffie ld Sage 


Weight Pick Up aside } Length Under .0005 
a op | 2035 |. 03k : “ 


-_-—— 
A, 


+ C50 —_ 350 | 12 4 283 J§ aia 

| 075. 200 } 32 | 206 2350 1.375 | 11 | .309 [Before .120 .0h each additions} 2" £ Over 

| Pe les) _: 2125 =—- 27 ° 126 2375 _| 25 | 10 — position 20005 to 2001 

| 225.150 2h .  .1h2 act ok25_|.b75 | 9 | .378 J After .100 0h each additional} 0 to 2° | 019 

I 2150 mt 175____ 22 niall 2162 | eh75 2550 8 —}-2h2s5 ___ position 2"& Cver! 2030 

|.175 ..200 | 19_ | 179 | .850 | .200 7 liB6 2001 & Over 
0200, 225 | 39 _.200._| 700 | .900 6 562 Flush Pin Ga, Al) | S008 
e225 ~~ 250 16 5 


a. 


d. 
e. 


f. 


No. of Table Strokes Per Min., or Feed Per 
Stroke. Obtain the weight of piece, and if 
using an arbor also add weight of arbor to 
piece. Fill in diameter, and tolerance. 

3. Fill in elements pertaining to “Machine Han- 
dling Time.” 
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To find value for “Pick Up and Aside 
Piece”, see reverse side of work sheet and 
refer to Chart No. 5, select value to cor- 
respond with weight, and enter in total 
column. 


. Enter value of “Position and Remove Piece 


from Centers” in total column. 

Enter value of “Start and Stop Workhead” 
in column when piece is run on hand oper- 
ated machine, on automatic machines the 
workhead starts and stops during the ad- 
vance and retract of the wheel. 

Enter value for “Advance Wheel to Grind.” 
Enter value for “Retract Wheel.” 

Enter value for ‘‘Position Wheel to 


Shoulder” only when grinding a shoulder 
or when the width of an undercut is .125” 


wide or less. 


. Enter value for “Position Table to and 


from Piece” when table must be cleared to 
remove piece and to position piece in 
centers. 


. Enter value for “Secure Piece in Steady 


Rest” when routing calls for a steady rest. 
Enter value for “Stone Corner” when rout- 
ing calls for Stone Corner. 

Enter value for “Start and Stop Coolant” 
when using hand operated machine, on 
automatic machines the coolant starts and 
stops with the advance and retract of the 
wheel. 

Total all elements in column and enter the 
total time in column at right titled “Machine 
Handling Time.” 


4. Fill in elements pertaining to “Piece Handling 


Time.” 
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Handling Time” will be external, a time 
study check must be made for this element to 
derive the time allowance. Plot this time 
on Spread Sheet for future data. 

g. When “Greasing of Centers” is required, 
allow the value shown for an established 
frequency, ie., 1/1, 1/2, 1/3, ete. 

Total all elements in column and enter the 
total time in column at right titled “Piece 
Handling Time.” 

Note: When this total time is exceeded by 


. Enter value for “Pick up and Aside piece 
from Table to Skid” in total column. 

b. Enter value for “Position & Remove Dog,” 
only when using dogs, not while using an ps Ne Rap Sat! 
shin arbors eed stationary dog at driving the “Lap Out Time,” it is to be cir cled 
ery out. Elements will be performed in- 

ternal to the “Lap Out Time.” 


. From Chart No. 6 select the proper “Check 
O.D.” value determined by length ot grind Calculation of Grinding Times 
5. Plunge Grind: 


and tolerances being held. Enter the value 
in the total column. 
a. Upon determining diameter to be ground, 


. When B.L. or blueprint calls for a specific 


length to be held and centers are used, 
refer to Chart No. 6 and select value for 
“Surface Gage Before Grinding.” When face 
of shoulder is greater than ¥,” allow two 
additional positions. Total the values and 
enter in the total column. Values do not 
apply when an arbor is used. 


. Paragraph “d” applies to “Surface Gage 


After Grinding,” and is allowed when 
either arbors or centers are used. 


. When an arbor is to be used and “Piece 


GRINDING WHEELS: 30° 


refer to Chart No. 1 on reverse side of work 
sheet and circle the time values shown in the 
columns opposite the diameter ground. 
Enter the “Time Per .001 Stock Removal” 
in space provided. Determine the total num- 
ber of .001’s stock removal from B.L. or 
blueprint, plus the T.I.R. allowed on pre- 
vious operation and enter in the space pro- 
vided as a whole number, e.g., (.013” stock 
removal == 13). Multiply and enter in the 
total column. 


FULL AUTOMATIC CONTROLS 


_ HANCHETT MANUFACTURING COMP NY 


_ World's Largest Manufacturer of Knife Gr 
MAIN: OFFICE — Big Rapids, Michigan 


WESTACOAST — ab | tad § 
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b. From Chart No. | select the proper “Lap 
Out Time” and enter in the total column 
only if this time exceeds the “Piece Han- 
dling Time”. 

c. From Chart No. 7, select the proper 
“Shoulder Grind Time”, determined by the 
width of shoulder, and enter in the space 
provided. Determine the total number of 
0O1’s stock removal from the face of 
shoulder from the B.L. or blueprint, plus 
the T.I.R. allowed on previous operation and 
enter in the space provided as a whole num- 
ber, e.g., (.005” stock removal = 5). Mul- 
tiply out the same as grind time and enter 
in the total column. 

d. From Chart No. | select the proper “Wheel 
Dress Allowance” for the plunge grind of 
the O.D. and enter in the total column. 
Note: When holding a micro finish of 15 

or less and/or grinding an interrupt- 
ed surface with a tolerance of .0005” 
or less, double the allowed time. 

e. From Chart No. 8 select the proper “Wheel 
Dress Allowance for Shoulder Grind”, deter- 
mined by the diameter being ground and 
enter in the total column. 

Note: Allowance is to be used when an 
undercut is shown between O.D. and 
shoulder or when a radius of .020” 
or more is ground. When holding a 
radius less than .020”, double the al- 
lowed time. 


. Add right hand column and enter total on 


“Total Minutes Per Piece” line. 


. Multiply item 7 by 11% and enter result on 


“Personal and Unavoidable” line. 


. Add items 7 and 8 and enter total on “Total” 


line. 


. Multiply item 9 by 20% and enter result on 


“20% Adjustment” line. 


. Add items 9 and 10 and enter total on “Total 


Allowed Minutes Per Piece” line. 


. Divide above total by .6 and enter result on 


“Hrs. Per 100 Pieces” line. 


. Divide the number 100 by item 14 and enter 


result on “Pieces Per Hr.” line. 


. Fill in lower left hand corner of work sheet, 


items, “Previous Standard Hours”, “Previous 
Pieces Per Hour”, “Date” and “Computed By”. 


. Have standard checked by department super- 


visor and signed by the department foreman. 


. Make out change slip and stamp standard with 


“Date Entered.” 
File standard for future reference. 


End of Part 2. Next month in part 3, oscil- 
lating center-type grinding will be covered. 
Subsequent parts will give data for center- 


less 
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and center lapping operations. 


ACCURACY 
.0002T.I.R. 


0002 T.1.R. OR LESS AT SPINDLE NOSE, .0005 T.I.R. OR LESS ON 
TEST ARBOR SIX INCHES FROM SPINDLE NOSE 


a MODEL B943 
a im MOTOR DRIVEN 
Set Pale WORK HEAD 

Wo. 11 B & S Tapered 
Spindle Standard 
Equipment. No. 12 

B & S or No. 5 Morse 
sgt 


Same Accuracy 
Guaranteed! 


The B943 Motor Driven Work Head is a compact 
self-contained power unit for internal and external 
grinding. It is held in position by two T-slot bolts 
and can be mounted at any convenient spot on the 
table. The swivel base, which is graduated 90° one 
side of center and 45° on the other, permits the 
Work Head to swivel full 360° if desired. Swivel 
base can be easily removed from head permitting 
units to be mounted on table without base if desired. 
The B943 is easily and quickly mounted on other 
makes of grinders. 


The No. 11 B&S tapered spindle, mounted on 
ball bearings, is hardened and ground, and is de- 
signed to receive chucks, collet fixtures, face plates, 
straight or tapered sleeves, centers and like equip- 
ment. Unit is grease packed at factory and requires 
no service in the field for the life of the bear- 
ings. Streamlined in design, this fixture is quickly 
mounted and is easy for the operator to keep clean. 


The special motor is provided with conveniently 
located reversing switch which is handy for the op- 
erator regardless of the position of the work table 
or rotation of the work. Motor operates quietly and 
is fully protected from dust and from any oil en- 
tering from working parts. 


See this extremely accurate B943 work head at your equip- 
ment dealer or write for complete literature. 


K. O. LEE COMPANY 


ABERDEEN, SOUTH DAKOTA 
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Sharpening formed cutter with Macklin V-6 Wheel 


You can spark your production on every tool room grinding job 
with Macklin “Wheels of Profit”. They stay sharp longer, cut 
faster and cooler. These precision performers include: 
V-6 Wheels... 
used principally to grind alloy steels of high tensile strength. 
V-5 Wheels... 
(silicon carbide). The popular choice to economically grind non- 
metallic, non-ferrous, and other materials of low tensile strength. 
VMM Wheels... 
(aluminous oxide or silicon carbide). The revolutionary new 
type wheel rated tops for precision grinding and finer finish. 


FOR PROOF OF PERFORMANCE... READ THIS! FOR SPEED—ECONOMY 
Operation . . . Surface grinding ends of carbide inserts in auto- 


motive plant. AND PERFORMANCE... 


Here are the figures: WHEEL LIFE 
Production Wheel Cost Macklin 1” Wheel . . 60 hours yoU CAN COUNT ON 
—Up 187% —Down 50% Competitors 1/2” Wheel 32 hours 


Macklin wheel was faster cutting, required no dressing, and user M A * K | | N 
states, “It was possible to eliminate several diamond operations.” 


TRY MACKLIN WHEELS ON YOUR NEXT JOB... “WHEELS OF 
A trial will convince you. PROFIT’ 


Your Macklin distributor 
— o fast, off-shelf / ° 
elivery. Look for him in Og 


the yellow pages of your 
phone book. AND TO 


! 
SAVE TIME, WHEELS 

ohn Oy ER RA ACKLiIN company 
Gedne sche Engines J! / ] 3 Dept. 63 JACKSON, MICHIGAN 
or your neorest distrib- ° ’ 


vtor. No obligation, of 
course. 
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@ In this part we leave the stylus method and pass on to the 
interference method, which is very valuable because it can 
resolve scratches down to a width of about .00002” or .00003”, 
provided that a high aperture microscope objective is used. 
Actually a stylus can be made sharp enough to approach this 
region, but it is rather a laboratory tool, and not suitable for 
general use. 


The Interference Method 


Figure 20 (a) shows the principle of the interference method, 
well known in the form of ‘Newton’s rings’. 


An optical flat O is placed over the surface Z to be tested, so 
that a beam of light falling on the two is reflected partly by 
the optical flat and partly by the surface under test, which must 
itself be reasonably reflective. The beam returning from the 
surface under test lags behind the beam from the optical flat 
because it has had further to go. Remembering that a beam of 
light is in effect a very high frequency vibration, it will be seen 
that if the lag is such that the beams re-combine ‘in phase’ the 
brightnesses will add and the eye will see a bright area; but if 
the beams combine out of phase the brightnesses will subtract 
and the eye will see a dark area. We may imagine that the 
optical flat carries parallel to it a number of section planes 
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which will intersect the surface to be tested. If these 
are separated by half a wavelength of the light used 
they will trace out a series of contour lines, equivalent 
to the contour lines on an ordinary map, the separa- 
tion of the successive steps being half a wavelength 
of the light used, which for green light, can be 
taken as about -00001”. 


Now, if the optical flat is inclined slightly to the 
surface and we look at the texture through a micro- 
scope (figure 20C) we shall see a series of fringes 
which are the equivalent of the profile graphs we 
have been discussing in connection with the stylus in- 
strument. A more elaborate arrangement (figure 
20D) which uses two objectives conveniently removes 
the optical flat from the surface and permits the 
use of the large aperture objectives which are es- 
sential for the highest possible resolving power. Fig- 
ure 2 shows a Hilger & Watts Micro-Interferometer 
of the same type in use for examining the surface of 
a gauge block, and figure 22 shows the interference 
fringes obtained. You see how the successive inter- 
ference fringes trace out the profile of the irregulari- 
ties. The picture is self-calibrating because the separa- 


FIGURE 22 


tion of these fringes always represents a change in 
level of .00001”. Therefore a valley in the profile 
equal to the spacing of the fringes represents a scratch 
00001” deep. 


Comparing Interference and Stylus Results 


The next illustration, figure 23, shows a compari- 
son between an interference fringe and the graph 
obtained with a Talysurf. I must say here, and em- 
phasize, that the horizontal magnification is 10 times 
the normal Talysurf value, so that we are able to see 
the crests spaced more closely together than ever we 
see in the normal instrument. The horizontal magni- 
fication is 2,000 times instead of 200, and the stylus 
was specially chosen with a tip dimension of not 
more than .00003”, so that it could cope with the very 
narrow scratches. 


We had to take extraordinary care to select identi- 
cally the same part of the surface for the interference 
picture and for the Talysurf. You will see there is a 
general similarity betwen the profiles obtained by 
the two methods. The major crests, which are all that 
would be seen on an ordinary graph, correspond quite 
closely with the shape of the interference fringes. The 
smaller intervening irregularities would not be seen 
on the graph at all, for the horizontal magnification 
is chosen efficiently to accord with the resolving 
power of the stylus. The fringes are rather fuzzy; 
they were taken some vears ago. Modern interference 
instruments will give fringes with appreciably sharp- 
er edges. 


Prof. Tolansky has worked on a multiple beam 
method in which instead of using a single reflection 
from the surface under test the mean is allowed to 
reflect backwards and forwards between the two 
surfaces, up to perhaps 50 times. This has the effect 
of narrowing and sharpening the dark bands until 
they become almost as clear and narrow as the stylus 
trace itself—a very beautiful technique. Unfortunate- 
ly, the resolving power is lower than that of the single 
reflection instrument, and is, in fact, not much better 
than that of the ordinary commercial stylus. 
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Comparing V-Block and Stylus Methods 
of Measuring Roundness 


In Part 1 of this article, figure 7 showed two differ- 
ent types of stylus for measuring a flat surface in 
two directions at right angles. When corresponding 
measurements are taken on a cylindrical surface, one 
of the directions becomes circumferential, and we 
find ourselves measuring roundness. 


The most convenient method of measuring round- 
ness, the most well known, is to mount the part in 
a vee block and rotate it under an indicator. It is 
sometimes not realized that it is very important that 
the angle of the vee should be related to the number 
of lobes on the specimen, otherwise important fea- 
tures may be missed. Looking at figure 24, if crests 
and valleys simultaneously engage the tip of the indi- 
cator and the anvil or the surfaces of the vee (a, b, c) 
there will be a movement of the indicator equal to 
twice the height of the undulations, because not only 
will the indicator be moved up and down by the un- 
dulations but the whole part will rise and fall in the 
vee block. But if the angle is such that when a valley 
engages the tip of the indicator, the part rests on a 
crest or crests, and vice-versa (d, e) then the up and 
down movement of the piece in the vee block will 
cancel the up and down movement of the surface 
under the tip, and there will be no representation. If 
the undulations are uniform in height and spacing, 


round the circumference it is difficult to decide what 
is the proper angle and difficult to interpret the re- 
sults: one can only say that the irregularities are 


excellent results can be obtained with this method, Fig. 4. Fig. @- 
provided that the angle of the vee block is correctly 

chosen. But if the irregularities are not evenly spaced FIGURE 24 

November, 1956 GRINDING and FINISHING 35 


— 
A ; 
y 
% i _~w 
a 7 7 ; A at “ : 
ANA ne oN eps 
MIs is chins oit' ila Metaad \# 
__| ; 4 4 
-m- PS ) 
nes 
see | 
we} | 
Ni- | 
‘lus | 
not § 
4 » 2h » | 
= y om 
nti- | r | 
nce 
by h 
hat 
ite fl > Rtaa | | 
‘hea -Pig. ®@. Fig. ¥. 
en 
ion§ 
nga 
Ly; . | 
ce . eX 
Pe = . = 
m Ma Pig. Ce * 
on 
to 
vO 
act | 
til ~ 
iv/ 
te- 
rle | 


id ee 
ea aes 


ie 
gar 


FIGURE 25 


probably not more than a certain order of magnitude. 


The Talyrond Instrument 


A full representation of the errors in roundness 
is most conveniently secured by mounting an indi- 
cator on a spindle, so that it can be rotated round 
the part, and measuring the resulting radial varia- 
tions from the axis of the spindle. The spindle must 
of course have a high order of accuracy. An instru- 
ment making use of the idea is shown in figure 25. 
We call it the Talyrond. The accuracy of the spindle 
is such that a point not on its axis will move so that it 
is never more than 2 microinches from a perfect 
spindle—many spindles have been better than this. 
It is here set up for measuring the roundness of a 
cylinder bore. The spindle is rotated so that the feeler 
traces round the bore, and the amplified output from 
the pick-up is fed into a polar chart recorder rotating 
at the same speed as the spindle. The advantage of 
using a polar chart is that even if there is a slight 
error of centering—if the axis of rotation does not 
coincide exactly with the axis of the bore—the inter- 
pretation of the result is not affected. 

Figure 26 shows some graphs comparing the V- 
block and Talyrond methods. Above, we have two 
representations of a gudgeon pin obtained by the 
V-block method. First an optimum V-angle was 
used. This reveals five major crests, and superim- 
posed on these, 26 secondary ones of about the same 
amplitude. Then the angle of the vee block was 


FIGURE 26 


changed by 14°, the angle of the secondary irregulari- 
ties. We now see no trace of secondary irregularities. 
So you see how important it is to have the correct 
angle for a vee block! Below is a polar representation 
obtained by the Talyrond, showing clearly the five 
major crests and the 26 secondary ones. 


Polar Graphs Made With Talyrond 


Figure 27 shows some interesting polar graphs of 
various components obtained with the Talyrond in- 
strument. Top left shows the graph of the track of a 
ball race; you see a number of pronounced lobes 
and some minor ones. Top right shows the polished 
track of a ball race, bottom left the shape of a roller. 
The undulations look dreadful but you must under- 
stand that the radial magnification is very consider- 
able—10,000 times, so that the actual magnitude of 
these lobes is only about half a ten-thousandth. 
Bottom right shows a check on concentricity—out- 
side and inside of a race graphed without change in 
centering. Lobes out of place may be counted. 

These polar diagrams have a very convenient prop- 
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FIGURE 27 


erty—that opposite points on the part are always op- 
posite through the hole in the paper, and this makes 
it very easy to decide, by successive diametral meas- 
urements, whether the part is one which, although 
not round, has a constant diameter. Most of these 
parts are of this kind, especially the roller. It doesn’t 
have a constant radius but it has a constant diameter, 
and for the purpose of rolling in a roller race it is 
probably perfectly acceptable, except perhaps at high 
speeds. 

Figure 28 shows some more results that were ob- 
tained. Top left and right are traces of balls each 
examined in three different meridians; the latter 


Sshows one round and two three-lobed traces which 


is a common finding. Bottom left shows a rather in- 
teresting case. This was the track of an inner ball 
race. It had been ground on a new machine, and 
you will see that the machine broke into vibration 
periodically, producing a track that was much worse 
on one side than the other. Immediately the manu- 
facturer of the race saw the graph he went off to 
look for the cause of the trouble, which he found. 
He did not realize it was there until he had the graph 
to tell him; but that of course is what one finds over 
and over again—the value of these instruments is 
not solely to test the product all the time, it is to help 
in finding out what are the basic defects in the ma- 


schines that make it and so pave the way to curing 


them, 
Bottom right are two traces of a part recorded at 
slightly different radii to show that the instrument 


is capable of repeating itself. 


Interpreting the Polar Graphs 


Before leaving these graphs there is another point 
about their interpretation I should like to make. The 
stur-shaped graphs often seen do not mean that the 
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parts are really shaped like Walt Disney cartwheels. 
They come about because these graphs are not graphs 
of the actual shape of the whole part; they are graphs 
of the departures from true shape, plotted to a very 
large scale of radial magnification, round a circle 
which is not scaled up in the same proportion. In 
figure 29 the dotted line is a true circle. Inside this 
circle is a figure which represents a part slightly 
flatted in six places by an amount ‘X’. In the succeed- 
ing parts of the figure, the departures from roundness 
are scaled up without increasing the actual diameter 
of the picture. If we scale up by a factor of 2, we can 
see the “flatting” more clearly than in the original. 
To see it yet more clearly, we multiply all the radial 
departures by 4: the result is almost a regular hexa- 
gon! We go a step further and multiply by 8, and 
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FIGURE 30 


now get the familiar star shaped figure. You will 
realize that all these figures are representations of the 
errors of the self-same part; so we must, when we 
look at these diagrams, take vividly into account the 
magnification and think back to the proportions of 
the actual part to see what the graph really means. 


Practical Shop Pointers 


I should like to end, as it were, in the workshop. 
We in Leicester believe, in common with many oth- 
ers,that if surface finish values are to be put on draw- 
ings, the machine operator should be given the means 
for deciding for himself whether or not he is work- 
ing to drawing, before he turns his work in to an in- 
spector equipped with measuring instruments. We 
think the psychology of asking the operator to work 
blind when the inspector is armed to the teeth is all 
wrong, but it is a problem not easily solved because of 
the unavoidable expense of many of the instruments 
we have been discussing. 


Use of Reference Standards 


It seems that a great deal can be done by simp 
comparison of the product with a reference surface. 
While the ideal reference is an acceptable examp'e 
of the part itself—for example the first off the batch 
checked with a master instrument—there are times 
when a ‘standard’ surface can be used instead. This 
idea has been widely developed and one can now buy 
boxes of reference surfaces, milled, ground, turned, 
and so on, each in different grades of finish. Com- 
parison is made by touch (which can be surprisingly 
effective) or with a manually operated stylus instru- 
ment such as the Profilometer or Surfagage in Ameri- 
ca. But there are certain conditions which need to be 
fulfilled if the method is to be effective—conditions 
which I think are sometimes overlooked. The first 
is that there must be a considerable degree of simi-P 
larity between the surface being produced in the 
workshop and the surface given to the operator as 
an example of what he is supposed to be producing. 
Figure 30 may be effective in bring this out. It shows f 
specimens in the 500 microinch group taken from 
two different American sets. We see in each set a 
surface labelled for example “milled” with a CLA 
index of 500; but in one set the surface has been} 
roller milled while in the other it has been endf 
milled. If the operator is working with a roller mill it 
is absolutely useless to give him a sample of end mill- 
ing—despite the fact that it has been milled, and de- 
spite the fact that it has the requisite value. The 
sample must approximate the product, not only in 
general type, but also, in the case of cut (as distinct 
from abraded) surfaces, in traverse feed. For a given | 
height value, a change in traverse feed can greatly 
deceive the finger. At least in the case of the coarser 
specimens, the finger always prefers the specimens 
with the more widely spaced crests, apparently be- 
cause it is sensitive not only to height, but also to the 


slope of the flanks. 
Standards Should Be Labeled 


It has always seemed to me that a box of standard 
specimens should have with it a statement—an exact} 
statement—of the details of the process by which each 
surface has been produced. In the case of grinding 
this is not easy, because so much depends on the con- f 
dition of the truing tool. One solution is perhaps tof 
specify all the quantities which can be specified— 
the grit, bond, traverse speed, depth of cut, and so 
on, and then say that with all these quantities under | 
control, the wheel should be trued with a diamond | 
(or other specified tool) so as to produce the desired 
figure. Actually, the most enormous variations can 
be produced by variations in truing. In England, 
Rolls Royce once produced for their own use a set 
of ground surfaces running from 4 to 125, all ground 
with the same wheel and used and trued in different 
ways, just to show the operator what effect these 
aspects alone could have. 
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There are other considerations too—wavelength 
cutoff and tip radius—that can only affect work and 
specimen equally, and properly cancel out, provided 
that the requirement of adequate similarity, espe- 
cially of crest spacing, has been satisfied. 

The question of wavelength cut-off, manifesting 
itself in the case of hand operated instruments as 
sensitiveness to speed of traverse (more so on some 
specimens than others) has already been discussed. 


Effect of Tip Radius 


Regarding stylus tip radius, we took a number of 
surfaces and measured them with three pick-ups 
having different tip radii, first .0001 inch, which 
gives about as true a picture as can be had, then .001 
radius, and finally -0025 radius, this value being 
found in certain continental instruments. 

Results are shown in Figures 31 and 32. For the 
first specimen, produced by turning and put out by 
one maker as a standard for instrument calibration, 
the reading with the blunt stylus is actually greater 
) than with the sharp one. The reason for this is that 
while there is a small loss in the valleys there is a 
thickening of the crests (this always happens) which 
in this case more than offsets the loss in the valleys. 
For specimens 2 and 3, ruled in the stylus of the 
| General Motors Caliblock, the blunt stylus leads to 
9 a loss as might be expected. For specimens 4 and 5, 
which are respectively the fine and coarse NPL-type 
etched glass standards provided with the Talysurf, 
there is a substantial loss for the coarse one, but no 
significant loss for the fine one. The reason for this 
is that while the line widths are about the same, the 
depths differ, and it happens that the blunt stylus 
will bottom the shallow but will not the deeper 
groove. In the case of specimen 6, produced by turn- 
ing, the blunt stylus leads to a slight though hardly 
significant loss. In the case of the ground surfaces 
7, 8, and 9, the loss, interestingly, is greatest for the 
roughest surface. 

I think you will see how important is the question 
of adequate similarity of specimen and product if 
the best is to be gotten out of simple comparison 
methods. I believe the practical answer is to have a 
master graphing instrument to make the initial com- 
parison, and then a number of simpler instruments 
to take over in the workshop. 

To conclude, through the efforts of an ever-grow- 
ing number of investigators, great progress is being 
made in our understanding of the measurement and 
significance of surface finish. There is only one royal 
road, the slow road of patient exploration, checking 
all proposals in the experimental shops before rush- 
ing them onto drawings. Indeed I would still say that 
ideally no one should put a surface finish index on 
a drawing unless he can say what would happen if 
the suggested figure were doubled. This is counsel 
of perfection; but it is perhaps worth a passing 
thought. eee 
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DIRECTION OF 
ROTATION 


How to Vary Work Speed 
for Noncylindrical Grinding 


Try using two clutches with 
two distinct pulley systems. 
The advantages are: 

1. Drive motor always 
turns at the same 
8 , 

2. No need to accelerate 
or decelerate motor 
armature during speed 
changes. 

Grinding time was cut 
in half for this par- 
ticular operation. 


The selection of the right work speeds 50:1 REDUCTION 
GEAR To WORK 


for a noncylindrical grinding process 
poses some special problems. This 
method is one way to get around the 
problem without investing in a grind- 
ing machine designed for this purpose. 

An example is the problem faced in 
regrinding the cam lobe whose section 4+ | 
is pictured in Fig. 1. This particular 
shape was encountered when regrind- CLUTCH 
ing the injection cam lobe from a 
Cummins truck engine camshaft. The 
surface of the lobe from point A to 
point B is a slightly involute shape. 
When the grinding wheel is contacting 
this area, Fig. 2, the grinding action 
is poor due to the relatively large area 
of contact. A low work speed is neces- 
sary for efficient removal of stock when 
grinding this section. 

However, the rest of the cam surface 
apart from section AB is nearly cyl- 
indrical. When the grinding wheel is FIG.5 eCSORPM 
touching this almost cylindrical section . 
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Chicago Wheels are available in all standard sizes 

and over 200 special shapes. This wide selection of these 
tough, fast cutting Chicago Mounted Wheels makes it 
possible for you to choose just exactly the right mounted 
wheel for your job. And delivery of most Chicago 
Mounted Wheels is prompt . . . right out of stock. 


TRY CHICAGO MOUNTED WHEELS TODAY 

Let us send you two samples of these true-running uniform 
Chicago Mounted Wheels. Try them at no 
cost to you. Send coupon below. 


WHEN YOU THINK OF 
MOUNTED WHEELS 
SPECIFY... CHICAGO! 


o Wheel 
SEND ME SAMPLE CHICAGO MOUNTED W 


CHICAGO GUARANTEED SAVE TIME, } ; 
Ul ts > ey XL CCF FO : 
WHEELS are mandrels, they ore RIALS ...any '! ' 
manu factueed under perfectly bolanced, number of combi- ; a . 
positive density easily dressed, and nations of dimen- 5 Firm Name...............--nneccesssecnescesseeessessescnessnecesssncenecnnesnnssesssessnecsasranenessnensnestunsnessestincanecnescuccanagnaatne H 
control to insure hold their shape. sion, shape, grain | 1 
peck job perform. size and bond. ; Street Address...... OO ' 
once. ' H 

' 
: City a Zone State i 
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Vovember, 1956 GRINDING and FINISHING 41 


7 iat “SS ¥ 
. ; a a 
} a Meee 
; ie eae vr 
- 
ie = 
» eS Se 
a 
ibe” eae 
» "7a 
3 Px 
Be at a 
¢ et . 
Po . er =. | 
. Sa oe 
> £3 ‘a:, On ee : 
ING 2 a 
x a YF 
A. re . 83 © eM 
im ~ et . 
f >. s } 
lots + ae mt ; 
my . 4 of : 
¢ See eas $ 
a} eg 
Pa ba oe 
> SO 
' oy, yr c a 3 p 
3 $x > AS, ° 
Sa. Se 
am a PAL = ey 
inte i) ee ae ae 2 
NW) RRS + 
On * - ‘ * oss! 
és SE <4 Se ie 
a a 
. *s p> Sn! 
paar & od +“ Ons 
Pees ‘ie — > See a 
Ate pore ” se ee : 
} atv Sk Poe 4 we ae Digs L f 
. A SORES. | Sa 
’ 2 ~ ae » = eee an “—# so Pe 7 a fans 2 
mats ere Se Sis oo . 
ies 4. > ay bas te - e. m4. Bes Ee A 
We) ) J. oo ae : 5-year oO ee o> 
ape $2 Ue Lal * o Se [xg 
ae So 4S oS 2G See P v5 ae Seay aa oem Ke ae 
Re diys | FRY. Aa Sa “Z fi \ D 
; Be er a 
ee ae : te Pi apart » Sra ‘A os ~\ a 
7 4° r V~ “ - " ' 
SE me? SS 
“we Py 
fi " : | 
mest , 
4 . 
- - 
a ¢ on ai yf 
ai i NE, ie, 
. jr eae e 7) 
, 4 gn 4 ey, . 
7] S ok wets 
Tc 4 en Bere 2 AR , 
, +.) ie. «<i ate 
( oa > * ah th. wr 
i > es Fin ar} 
| Be og i 
REO ae ae Zs | 
<7 >: <a A 
Be Re *) 
XS } eS "<< Crs. ‘are ba 
ot toe io is kOe oe 
jo os A a en AIST [ 
~/ 2 Sepia a <¥ tapes a, 
See 65 ay aa, sie! - Oe 
. > my * Ne <f ons ’ Pion . 
Rate fs at's Meg F 
D Wear a er 
f a>) tia ae a 
YL Dag tae Oe ec J . 
f 7 tae > SiS age ae i 
f fee = LORY ae Rey “ 
:: 44) 3 
fo A 2a by de a 
poets fs ‘33 
; igtete’ “h 
i4 ~ ot ee “A 
“eae” , 
_— ae 
4 a, z 
. / 
4 
ON 4 
- ~ ; f 
4 a 
S ‘6 
o. .—— 
V 
nal * ¥ 
—T 
* i 4 r 
\ | a . 
| | ae VI? as. - eB il. 
. \ Qe et 
: Vie Fae 
he ‘a a “a 
r A A ‘ oe any 


1800 R.AM. 
+ 
ic oe Cen 7 esse 10 
> VY 
° 
* 2CLUTCH 
fF 901 
FIG. S © * ~~ SRPM 
ISORPM. 


FOR PORTABLE 


AMERFLEX DEPRESSED CENTER WHEELS 


Rugged, nylon-reinforced wheels 
designed for fast, safe grinding on a 
wide variety of operations, including; 
cut-off jobs, tool sharpening, flash 


removal and hundreds of other jobs 
on metals and non-metallics. In 7” 
and 9” diameters. 


DURAFLEX CUT-OFF WHEELS 


For added safety and faster cutting on 
all types of cut-off operations. Spe- 
cially engineered, Fiberglas reinforced 
wheels provide maximum protection 


against breakage. Available in 6” to 
20” diameters, with Aluminox or Car- 
bolite abrasives. Also made: Depressed 
Center, 7” and 9” diameters. 


“AMERICAN” RESINOID WHEELS 


These resin-bonded wheels make fast, 
easy work of a wide variety of high 
speed snagging, billet grinding, cut- 
off and toolroom operations. Specially 


reinforced for maximum strength and 
on-the-job safety. Available in a full 
line of straight wheels, plugs, cones, 
cups, and mounted points. 


Write for illustrated bulletins describing “American” Grinding Wheels for portable tools. 


AMERICAN 
RED BRIDGE 


Ui 


SPARK UP YOUR PROFITS WITH 


EMERY WHEEL WORKS 
PROVIDENCE 1, R. I. 


yo es, ee 


GRINDING WHEELS 
Encircle No. 219 on postpaid card 
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shh Pi; 


MASTER CAM 


FIG.7 


the grinding action is good, Fig. 3, due F 


to the relatively small contact area. 


Thus a higher work speed can be em- § 


ployed when grinding this section. 


The work speed formerly used was ff 
a compromise between the low work ff 
speed dictated by the AB section of ff 
the cam surface and the higher speed ff 
permissible when grinding the rest of 
the cam surface. While finish grinding, 
the AB section always sparked out last. f 
The nearly cylindrical portion of the 
cam surface would spark out much ff 
sooner. ; 


It was soon apparent that grinding 


time could be shortened if two speeds : 
of work rotation could be combined § 
during each revolution of the cam lobe . 
against the grinding wheel. That is, § 
when section AB was contacting the ff 
wheel the work would rotate at 3 rpm, 
and then rotate at 13 rpm during the ff 
rest of the revolution. ; 


This was finally achieved by using [ 
two Warner Electric clutches in con- 
junction with two distinct pulley sys- 
tems. These pulleys and clutches are | 
placed between the work drive motor | 
and the work, Fig. 4. When clutch | 
No. | is energized the pulley system in J 
operation drives the work at 13 rpm, 
Fig. 5. When clutch No. 2 is energized 
the pulley system drives the work at 
3 rpm, Fig. 6. 


The two clutches are connected to 
a single pole, double throw relay so 
that one is always off when the other 
is on. In this setup, clutch No. | is 
normally energized, thus rotating the 
work at 13 rpm. As point A of the cam | 
surface approaches the grinding wheel, 
a small prod fastened to point A on 
the master cam closes an electrical 
circuit, Fig. 7, immediately energizing 
the relay. This throws out clutch No. | 
and throws in clutch No. 2, thus rotat- 
ing the work at 3 rpm. The relay has 
an adjustable time delay before releas- 
ing. This delay is adjusted so that the 
relay deactivates as point B is touching 
the grinding wheel. This instantly | 
throws out clutch No. 2 and throws in 
clutch No. 1, again changing the work 
speed back to 13 rpm. This speed con- | 
tinues until point A again approaches 
the wheel; then the cycle is repeated, 
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ELAYE 


™ describe small diamond particles. rang- 


by Dr. C. L. MeCabe, Consultant 
To The Koebel Diamond Tool Co. 


\n entirely new technology is de- 
veloping around the application of ce- 


= mented diamond tools for the dressing 
of grinding wheels. These applications 
S take advantage of the diamond’s na- 


tural hardness without modifications 
being made to the diamond itself. A 
notable achievement which introduced 
new opportunities in this field was 
the use of powdered metal techniques 
for the setting of diamond particles. 


Cemented Diamond Particle Tools and Wheels 


—How they’ve been applied recently to 
the dressing of grinding wheels 


these three factors is only determined by 
experience with the machine, the ma- 
terials to be ground, the wheel, the 
specifications of the finish, and the 
physical dimensions of the work. In 
general, the average diameter of the 
diamonds should be double (or more) 
that of wheel grit diameters, and the 
depth of cut is the minimum which 
will allow a free cutting wheel. Equal 
success has been obtained with organic 
and vitrified bond grinding wheels. 
On many jobs, the experience so far 


gained with the use of CDP tools makes 
the proper tool selection a relatively 
simple matter. 

By using CDP for dressing, the 
dressing action is carried out by many 
small sharp diamond particles acting 
simultaneously on the grinding wheel. 
The fact that the diamond particles 
are small means that it is nearly im- 
possible to have a blunt diamond point 
dressing the wheel. 

There is little published information 
on just what does happen when a dia- 


Diamond powder, which has been and 
will be stably priced and is in adequate 
supply, dresses grinding wheels to the 
most acting requirements. 
Terminology. The term selected to 


ing in size from -+-20 to —200 US. 
Standard Mesh and embedded in a suit- 
able powdered metal matrix, is “Ce- 
mented Diamond Particles,” abbreviated 
to “CDP”. 

This is an interim revort on a de- 
velopment program which is in prog- 
ress. Several CDP tools are performing 
well on the production line. The de- 
velopment has and will find use in a 
great many applications, but it will not 
replace many of the standard diamond 
tools in common use today. It will 
find its place in the family of diamond 
tools and it is felt that the use of 
CDP tools will result in the expanded 
use of diamond dressing of grinding 
wheels and in the replacement by 
grinding of some machining operations. 


Dressing Grinding Wheels 


Diamond Particle Size. One of the 
most important considerations in the 
dressing of grinding wheels with small 
diamond particles is the size of the 
diamond particles relative to wheel 
grit size, wheel hardness, and also the 
depth of dress cut. If the diamond 
particles are too large compared to a 
wheel grit size, the wheel will squeal 
and glaze during dressing and the 
dressing action will be poor. Diamond 
particles of small size will be under- 
cut and fall out before very much 
dressing can be accomplished. If the 
depth of dressing cut is too large, again 
the diamonds will be dislodged be- 
fore getting a chance to do much dress- 
ing. If the dressing cut is too small, 
the wheel will not be put into a “sharp” 
condition and its face will not be 
cleaned. The proper combination of 
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R. G. HASKINS co. AL 


HASKINS 


Start with HASKINS 


For grinding, rotary filing, polishing and a 
host of other metal-working jobs, HASKINS 
flexible shaft machines are BETTER, 
FASTER, CHEAPER. On special jobs or 
for steady production line work, a start 
with HASKINS equipment insures 

positive power, top-notch performance 

and a perfect finish — a big consideration 


for any plant to remember. 


You should know about HASKINS 
flexible shaft machines and accessories— 


leaders in their field for over 30 years. 


Send for a Catalog and Literature Today 


2649 W. Harrison St. 
Chicago 12, Illinois 


Encircle No. 220 on postpaid cord 
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Cemented Diamond Tools 


continued 


mond dresses a grinding wheel. Are 
the individual grit particles in the wheel 
fractured or are they merely pulled 
out? It seems reasonable that, under 
dressing conditions where the diamond 
point is sharp and the depth of dress- 
ing cut not too great, the individual 
grit particles of the wheel are fractured 
and thus sharpened. This is largely 
based on the observation that on re- 
placing a single point diamond by a 
CDP tool that, in general, the wheel 
is freer cutting and more pieces per 
dress can be obtained even though the 
dressing cut is the same or somewhat 
less. An investigation is underway to 


with the JOHN CRANE 
Portable 


Polishing Stand 


No Adhesives— 


Hamilto 


examine the individual grits in grind- 
ing wheels which have been dressed 
with CDP and with single point tools. 


In using CDP tools there are many 
diamond points dressing the wheel, 
which, compared to conventional meth- 
ods, allows a speed-up of the traverse 
of the diamond dressing tool. This is 
of course a valuable time saver in many 
operations. The pattern of diamond 
marks, present on a very small scale in 
the wheel, becomes quite complicated 
compared to the marks left by a single 
point tool. Whatever this pattern may 
be, CDP dressing results in surface 
finishes on the work piece which, in 
general, are better than those obtained 
with a single point tool under the same 
grinding conditions. 


Yes! Here’s an effective method 
for handling polishing paper that 
has a definite place in many 
inspection departments and 
mechanical laboratories. The 
JOHN CRANE Portable Polishing 
Stand provides in a matter of 
seconds a wrinkle free 12” x 12” 
section of paper held absolutely 
taut over a metal stage that has 
been lapped to provide a perfect 
polishing surface. It also permits 
the instant replacement of this 
section of paper once it 

becomes worn. 


For further details and other facts on this very 
practical tool, write for Bulletin L-410. 


Crane Packing Company 

6417 Oakton St., Morton Grove, IIl. 
(Chicago Suburb) 

In Canada: 4 oe Packing Co., Ltd., 


(its. 
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CDP tools have long life, sing 
there are many layers of diamond points 
which can be used before the too 
is finally worn out. Long tool life mean 
less down time. A worn out tool can bx 
discarded and does not have to be re-set 
In many cases, it is not necessary t 
turn the tool during its life. In severa 


cases, the design of the CDP tool make 


turning impossible. 


Design Criteria for CDP Tooling 


1. The diamond particles must 
of good quality; of the same type o! 
diamond found in first quality stone 
for single point tools. Inferior grade 
decrease tool life to such an exten! 
that it is not economical to use them 


2. The diamond particles must be 
uniformly distributed throughout the 
metal matrix. Irregular distribution 
makes the dressing characteristics of 
the tool vary with time. 

3. The diamond particle must be 
chunky, not elongated in shape. Ii 
the elongated stones present their flat 
sides against the wheel, it will squea 
when dressed and consequently become 
glazed and dull. 


4. The metal matrix must hold theff 


diamond particles securely. The matrix 
must be made of a metal that can be 
abraded away to allow the diamonds 
to protrude from the surface of the 
tool. It is obvious that the matrix 
should not be too easily abraded away 
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5. The particle size of the diamonds} 


must be held to within fairly clos 
limits. Large particles will cause the 
wheel to glaze and small particles wil 
be undercut and drop out without doing 
very much dressing. 


Typical Tooling Applications 


It will be impossible to cover all 
the details of successful applications 
of CDP. We feel that a general de 
scription of the use of the CDP ma 
terial in certain applications will point 
out the salient features of the use of 
the material. 


Shank Tools And 
Flat Dressing Surfaces 


The most prevalent use of the CDP 
tool today is in the field of 
grinding. Standard tools of this type 
are in use on Ex-Cell-O thread grinders. 
The cemented diamond particles ex- 


a 


thread . 


tend down approximately % in. from | 


the end of the tool. Perhaps the most 


important reason for their adoption | 


is their ability to dres the grinding 


wheel so that sharper roots can be] 


insistently obtained since 
of the wheel itself is dressed more 
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s arply by a CDP tool than by a 


since ° e 
igle point diamond tool. It also has 


s 


poitits Tye . 

~ toot been reported that it is possible to oy 
meanfe ©¢SS @ sharper root flat using the oe | 
-an xf, (DP tool. The advantages of longer 

shad v heel life are particularly noticed since 

ay é has been found that light dressing 

otal ts, less than 0.0005 in., result in a 

make heel which is free cutting. It is pos- 


sible that the CDP dressing action re- 
sults in the actual dressing of the in- 
dividual grit particle in the wheel. 


Another consideration of tools with 
a flat dressing surface is their pro- 


ling 


en ee tel 


ist bk duction of parts with a good surface 
Pe ORF finish. The idea that each individual 
stones rain of the grinding wheel is dressed 
grade provides a plausible explanation for 


extent 


them 
. 


the good surface finish obtained, on 
a wide variety of internal and external 
grinding machines, without nearly so 
many dressings per shift. In one typical 
case, it is reported that dressings per 
shift were reduced one-seventh by using 
the CDP tool instead of a conventional 
single point diamond. If needed, the 


ist beh 
it the 
yUtION 
cs of 


. > individual grit grain is dressed, then 
a a sharp yet relatively flat grinding 
quel 8" would hit the work piece. The | 
ondil sharpness of the grain insures good 
cutting characteristics of the wheel, vet 
the relative flatness of the grain would | 
d the result in good surface finish. For a 
ratrin particular oneration it has been found 
an be that CDP dresscin« allows the use of 
1onds fH larger sized grit in the wheel than | 
f the can be tolerated with single point dia- | 
latrix F mond dressing. No loss of surface fin- | 
Away ish results and considerable production -H O LJ S i TO-G FRR N [) 5O 
1ondsfm advantages accrue from this. _— ‘ 
clos] For jobs that require a large wheel | Keeps Critical Work Safe From Wheel-Loading Damage 
. surface. the time of traverse of the | 
» WI diamond dressing tool is an important | " . 
loing factor in production. A sharp aia. Houghto-Grind's detergent action keeps work safe from cracks, burns 
m civine the recuired surface finish, can | and glazing. Grinding wheels stay clean. Gummy deposits are washed 
he dressed with a CDP tool using a | @Wway before they can cause trouble. 
™ faster traverse than that possible with Houghto-Grind mixes with water quickly and easily. It’s an out- 
1 conventional single point and results standing money-saver, because you normally use it in dilutions of 
2 in production cost savings. The dress- 100, or even 200 to l. 
dha ‘ng action of the CDP tool, and thus Se ‘l-fr ar A Wenshia Gite’. bite 
1 def the quality of the surface obtained, is rar —— ee ee ee sen —_ 
ma constant throughout the life of the effectively the full cooling power of water, yet prevents rust. It is a 
point | tool. An examination of the dressing completely transparent—you always see the work. Houghto-Grind 
“ of fl surface of a CDP tool during various won't turn rancid, and you can dump it with no worries about 
im stages of “ ye readily shows a pollution. 
™ in general, the dressing surface has : : 
the same Tor ese 3 is, some dia- Your Houghton Man will be glad to give you the full aany. Call 
monds newly exposed and some worn. him today—or write E. F. Houghton & Co., 303 West Lehigh Ave., 
CDP | Philadelphia 33, Pa. 
onal | Shank Tools—Formed Surface 
type | The possibility of using a CDP tool HOUGHTO-GRIND...@ product of... ¢ 
ders. with a shaped dressing head to dress ’ \ 
ex. its form in a grinding wheel has merit } iY 
from | «i? Situations where a contour dresser 
most 's undesirable. Large diamonds lapped / 
stion to the form are sometimes used for this if 
ding Purpose, but their cost of manufacture 
1 bem and the cost of the diamond itself is Ready to give you 
edge J distinct disadvantage. To do this on-the-job service... 
nore = ©Peration more economically, a CDP 
j Encircle No. 222 on postpaid cord 
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Cemented Diamond Tools 
continued 


tool has replaced a lapped single dia- 
mond tool of the same form. In the 
manufacture of the CDP tool, the head 
containing the diamonds takes the form 
of the formed mold in which it is 
made. This means that the bruting 
and lapping of the diamond particles 
is minor in nature, compared to the 
lapping operation to shape a whole large 
diamond. 


Dressing Wheels 


In the use of grinding machines for 
automatic operation, it is desirable to 


have the diamond dressing tool main- 
tain its shape for long periods. One 
way to do this is to use many diamond 
dressing points rather than one or a 
few. Thus the wear on the diamond 
is distributed over many points anc 
the diamond—containing dressing de- 
vice will maintain its shape for a long 
time. One simple way to do this is 
to use a CDP diamond wheel rather 
than a diamond tool for dressing. 


The application of a separately driven 
CDP diamond wheel to dress a grind- 
ing wheel was demonstrated for the 
first time by Jones and Lamson on 
their Model E form grinder. This ap- 
plication was shown at the National 
Machine Tool Builders Show in Chi- 
cago in September, 1955. 


state Ge 
atin aoa to" 


made by the house 
that precision built 


W. BROWARD ST..CHIGAgS 2: 


the 
-—Grind-All 


Perforator Grinding 
+ .0002 with greatest speed 
accuracy and range 


FIXTURE 


Here is higher accuracy, greater range and 
maximum speed in grinding perforators. 
Meets the requirement for a more versatile 
perforator grinding attachment. Grinds 
many irregular shapes concentric with shank. 

Also performs other functions such as 
light milling and boring fixture, inspection 
tool, etc. 


BORING FIXTURE INSPECTION TOOL 
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Dressing Blocks 

An interesting application of the 
CDP material has been in the shaping 
of a grinding wheel on a_ surface 
grinder with the use of a CDP block, 
which has the same shape of the de. 
sired form which is to be ground. An 
application where this principle has 


been used is in the grinding of V-— 
Notches in hard steel specimens for, 


Charpy impact testing. At this writing 


500 specimens have been notched and § 


have held within the standard limits 
set on the Charpy V-Notch without 
any noticeable wear on the diamond 


block. The sequence of operations is as J 


follows: The CDP block is placed in 
the holder in such a_ pesition that 
the notch in the block containing the 
diamond particles is exactly lined up 
with the place where the notch is to 
be ground in the specimens. The work 
table is passed back and forth and a 
dressing of the wheel is automatically 
accomplished with each pass. The physi- 
cal setup absolutely insures that the 
finished notch will have the same con- 
tour as the diamond containing notch. 
In this operation the depth of cut 
each time was 0.0005 in. A venerous 
supply of coolant was provided. 


Conclusions 


Tt is felt that sufficient proeress has 
been made in the use of CDP tools 
and wheels for the dressine of grind 
ing wheels to warrant additional re. 
search and development. The work 
could take several directions: (1) 
wheels dressed hv CDP and bv sinole 
roint tools could he carefully examined 
and comnared: (2) the desien and ac- 
tion of dressing devices should be re. 


investigated with the thoucht of taking § 


fullest advantage of multinle diamond 
point dressing as well as other methods: 
(3) suevestions should be made to dia- 
mond tool manufacturers for imnroved 
desions of tools and wheels: and (4) 
wheel manufacturers might see if modi- 
fications of existing wheels will result 
in more efficient operations with CDP 
diamond dressing. 
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What's New 


For further information on 
wan any of the products listed 
has [) here, just circle the proper 


the 
iping 
irface 
loc x, 


f VB number on the reader serv- 
J orm. . . 
iting fy ice card and mail it. We'll 
| and §) do the rest. 

imits 
thout 
nond |) Model 72 Lapmaster 

1S as . . 
d in Lapping Machine 

that Two newly redesigned and one ad- 
r the BM ditional feature have been incorporated 
1 up § in Model 72 Lapmaster Lapping Ma- 
is to/ chines. The spider bar and roller bar 
work fi attachments have been improved. An 
nd af ammeter has been added as standard 
cally §§ equipment. 
hysi- * , : 

the f= The spider bar is now a two stan- 
con. [4 chion set-up and is thoroughly ribbed 
otch, fg 08 the underside to withstand all pos- 
cut fy sible pressure the pneumatic cylinder 
rous [4 C22 ~ produce. This prevents binding 


from taking place in the guide ways 
when the pressure plate and condition- 
© ing rings are lifted. 


has § 
tools 
rind- 
| re 
vork 
(1) 8 
nole i 
ined 
1 ac 
> re 
king 


a Two adjustable supports have been 
dia added to the roller bar. These keep the 


ved fy roller bar on even plane so that it can 
(4) ® be conveniently stacked with parts 
od f during loading or unloading of the ma- 


cult chine. 


An ammeter, which warns the opera- 
tor when the machine is being over- 
loaded, has been added as standard 
equipment. The ammeter also indicates 
90, fy bow much pressure can be added from 
§ the pneumatic lift assembly and shows 

whether or not the solenoids are opera- 


p fy “ng properly. 


“ety Capacity of the Model 72 Lapmaster 

451. H Lapping Machine ranges from 4 27-in. 

arti- § dia. parts up to 2480 1-in. dia. parts 

Dia- per load. 

sters 

ait Crane Packing Co., Dept. GFN, 6400 

aber #4 Oakton Street, Morton Grove, Ill. 

(Chicago Suburb). In Canada: Crane 

Part Packing Co., Ltd., Dept. GFN, 617 
p. fm Parkdale Ave., Hamilton, Ont. ° 
j Use HANDY Postpaid Card. Circle No. 101 
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Test Kit of Rubberized 
Abrasives 


Rubberized abrasives have had nota- 
ble success in plants throughout 
America on deburring, smoothing and 
polishing operations. To enable manu- 
facturers to test and demonstrate rub- 
berized abrasives, Cratex has just devel- 
oped a new polishing kit containing 24 
of the most popular Cratex polishing 
wheels, cones, blocks and mandrels. 


A few specific uses are cleaning and 
polishing dies, molds and castings, 
blending in and polishing welded seams 
after rough grinding, polishing bearing 
surfaces and raceways, cleaning and 
polishing commutators and contact 
points and removing rust, heat marks, 


tarnish, excess solder, scratches and cor- 
rosion. 

Cratex Manufacturing Company, 81 
Natoma Street, San Francisco 5, Cali- 


fornia. 
Use HANDY Postpald Card. Circle No, 102 


10PS 


. . « in maximum flow capacities 
. . « in versatility of application 


THE 


Delpark 


Tubular screens of small diameter manifolded 
together into a common suction header form 
the high capacity filtering elements for the 
new Delpark Filter-Matic. 


The tubular screens, through which the liquid 
is drawn, are cleaned by an automatically 
controlled reverse flow through the screens. 
Sludge removed drops to the bottom of the 
tank and is carried out by continuously op- 


. . « in minimum space requirements 


AUTOMATIC 
FILTERS 


FILTER-MATIC 


TUBULAR SCREEN TYPE FILTER 
5 TO 1000 G.P.M. FLOW CAPACITIES 


erated chain driven flights. Filtered liquid is 
supplied from a reservoir and the supply is 
not interrupted during cleaning. 


Delpark Filter-Matics may be used with pre- 
coat for which an automatic precoat feeding 


device is supplied. 


Write for more detailed information on this 
newest development in filtration for industry. 


. . » FIRST in Filtration Advancements 


INDUSTRIAL FILTRATION COMPANY 
76 INDUSTRIAL AVENUE 


LEBANON, INDIANA 
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DIVISION 45 * DAYTON 1, OHIO 


newest addition 
to the BUCKEYE 
family of 

abrasive tools 


ate JEFF 


the 
All ball-bearing construction, 


MIN-GRINDER | on 


FOR FINELY DETAILED, 
PRECISION GRINDING 


IN TOOL ROOM OR ON PRODUCTION 


At 50,000 RPM, this tiny Buckeye Mini-Grinder stirs up a 
storm of power that gets an amazing amount of work done 
in a hurry. No bigger—or heavier—than a pen-type flash- 
light, the Mini-Grinder can be used for precision grinding 
in the smallest work areas. Sturdy, all-steel construction. 
Complete kit, packaged in sturdy tool box, includes mounted 
points, hose and connections, vitalizer (lubricator-filter), 


Weighs in at a mere 3% ounces! 
Only 33%4” long! 
Powerful vane-type motor. 


Capacity: 4%” mounted points. 
(%” collet) 


wrenches and dressing stone. 
Catalog A-10 contains data and specifications on all Buck- 
eye abrasive tools—write for your copy today! 


producers of 
the world’s first 
successful 
rotary air tools 
Encircle No. 225 on postpaid cord 
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New Abrasive Throwing Wheel 
for Blast Cleaning Machines 


A new type of wheel for centri- 
ugally propelling abrasive in airless 
blast cleaning has been developed by 
Wheelabrator Corp. Known as_ the 
GM Wheelabrator unit, it is currently 
available for use on airless abrasive § 
blast cleaning equipment already it 
stalled in plants, as well as on ma- 
chines being manufactured. It is pres- 
ently available in the 244” wide x 
191,” diameter size. 


¥ Sed - 


Cut-away view of GM wheel, with 
blades held in place by spring-type lock- 
ing devices. 


The GM wheel is claimed to reduce 
maintenance costs that result from 
wear, which is accomplished by a new 
method of holding the wheel blades 
in the wheel. Whereas a set screw and 
set screw bushing were formerly used 
for this purpose, the GM wheel em 
ploys a simple spring arrangement. The 
new locking device is not in the abra 
sive blast stream. Important from a 
maintenance standpoint is that it can 
be inserted or removed with a common 
tool like a screw driver. . 

Use HANDY Postpaid Card. Circle No. 103 


CHECKING END PLAY in an assembled 
ball bearing with a new Sheffield ‘’Pre- 
cisionaire”’ gage. End thrust is adjustable 
in each direction along the axis of the 
bearing. Direct reading of the amount 
of end play is determined by the position 
of the float in the Precisionaire. Inter- 
changeable plungers enable the gage to 
accommodate bearings within the follow- 
ing specifications: Bore diameter .125 
to 2.00"; width 0 to 1.750”; outside 
diameter .325 to 5.00. Standard Produc- 
tion Instruments Division. No. 610, The 
Sheffield Corp., Dayton 1, O. 
Use HANDY Postpaid Card. Circle No. 104 
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Details of the Norton automatic 


e Announced earlier this year, the industry and to others whose produc- 
Norton automatic stem pinion grinder __ tion parts are of a similar nature. The 
will be of interest to the automotive grinder features special workholding 


VINCENT GRINDING WHEEL 
DRESSERS AND CUTTERS 
comrutr wtth — 


a 


VINCENT HUNTINGTON VINCENT-SHERMAN DRESSER 
DRESSERS “For semi-precision™ 
“For general use” Uhed on medium to fine groin 
Used for dressing wheel foces and wheels where a semi-precision finish 
sides. Cleon, fast dressings on open t decbed, 
wheels where precision is second- 
ory to speed. 


VINCENT DIAMO-CA 
VINCENT ZIG-ZAG DRESSER A a 


“For roughing™ cS 
For dressing medium ond large size “er shaping end tuing 
rough wheels. Foundry snagging For use in shaping, truing and dress- 
ond other heavy grinding opera- ing smoll wheels or for dressing of 
tions ore typical precision wheels. 


Grinding wheels are hand dressed better and faster with revolving 
cutters. Vincent's exclusive dresser gives you an additional bonus of 
more dressings per cutter. 


Call your industrial distributor for immediate delivery. 


—— WUC BIG B 


STEEL PROCESS COMPANY 


“Heot treaters of metal—300 tons capacity daily” 
Producers GrinDING WHEEL ORESSERS AND CUTTERS « HSS TOOL BITS * DIAMOND DRESSING TOOLS — 
of: CONICAL CUTTERS AND HOLDERS « ruse CLEANER CUTTERS © MIGHWAY,SURFACE CUTTERS — 
2024 BeLtEvUl AVERDE DETRONT 7, MICHIGAN 
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RESINOID DIAMOND WHEELS 


— the best diamond wheel bond ever develo 
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UNITED STATES DIAMOND WHEEL CO. 
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Stem Pinion Grinder 
continued 


and driving equipment and automatic 
loading and unloading devices. This 
makes it possible for one operator to 
supervise the output of more than one 
machine. 


Because of the awkward, top-heavy 
characteristics of automotive type 
pinions, there has always been a high 
fatigue factor in manual loading of 
such parts. The new grinder’s load- 
ing mechanism includes a chute which 
automatically moves the pinion down 
inclined ways toward a revolving turret. 
The turret then places it in position 
for the footstock center to engage the 
center hole and push it forward into 
the floating type collet on the head- 
stock. The grinding cycle time is pre- 
selected on the basis of stock removal 


pinions. Diameters on these parts are 
rapidly ground simultaneously—in 
single, automatic plunge grind. 


Schematic view of loading device. 


and finish required. On completion of 
the grind, the revolving turret takes 
the pinion from the centers and dis- 
charges it into an unloading chute 
from which it rolls onto the conveyor 
in front of the machine. 


The time-and-effort saving function- 
ing of this automatically operating ma- 
chine results in high production in 
grinding diameters of automotive stem 


NO. 1 “Roughing it” with 
Reddy MacFlint 


“Tricky shot — smooth club 
..- what a finish! You know 


AP Jewel Brand Belts are used 


to finish the finest ‘woods’ 


including brassies and drivers 


that combine metal and wood.” 


"Smoothing 

the way 

where the going 
is rough” 


Frequently AP salesmen 
are able to provide unusual 
service in supplying 
abrasives because their plant is 
neither too big to lose the 
personal touch nor 
too small to lack 
emergency capacity. 


South Braintree 85, Mass. 


Encircle No. 228 on postpaid card 
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Floating type spring actuated collet on 
headstock grips pinion for grinding. 


In their passage through the machine, 
the stem pinions are controlled by an 
automatic loading mechanism which 
moves them down inclined ways toward 
a revolving turret. The turret takes the 
foremost pinion and places it in posi- 
tion for engagement by the footstock 
center and driver. Interlocks then cause 
the footstock center to advance auto- 
matically. As it does so, the center 
picks up the center hole in the work 
on its carbide-tipped point and pushes 
the pinion onto the headstock center 
at which time it is firmly gripped by 
a floating-type collet and ground. 


The grinding cycle time is pre- 
selected on the basis of stock removal 
and finish requirement. Upon comple- 
tion of the grind, the revolving turret 
takes the pinion as it is automatically 
released from the centers, and dis- 
charges it into the unloading chute 
from which it rolls onto the conveyor 
on front of the machine. 


Grinding wheel truing is performed 
automatically at predetermined inter- 
vals by a wheel head mounted device. 
This device produces substantial time 
savings—especially so where size re- 
lationships between wheels must be 
maintained—as in the case of simul- 
taneous grinding of the diameters on § 
a stem pinion. Further, it provides J 
the extra advantage of giving close 
control of the amount of abrasive re- 
moved from the faces of the wheels, 
thus reducing wheel cost per piece 
ground. 


Automatic Wheel Head Resetting 


A special mechanism is provided 
which eliminates another conventional 
operating duty. This automatically re- 
sets the grinding wheel head to compen- 
sate for the reduction in the diameter 
of the grinding wheels which occurs 
after truing. 


Interlock controls further reduce the 
need for close attention by assuring 
that the automatic actions occur in 
proper order. Improper action stops the 
machine. In addition, a large master 
stop button of the mushroom-type is 
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onveniently mounted on top of the 
vush-button control panel for assistance 
if the operator should he desire to 
nomentarily stop the machine for in- 
pection purposes. 

The headstock is an all vee-belt drive 
ype, heavily proportioned for rapid 
grinding. It is “straddle-clamped” 
across the table for sustained alignment. 
The “floating-type” work drive collet 
lamps the work by spring pressure. 
The collet is unclamped for work re- 
lease by a hydraulically actuated arm. 
Work is supported during the grind on 
a 1%” diameter center. 

The footstock, also “straddle- 
clamped” across the table for sustained 
alignment, has a spindle and center 
which is advanced and retracted hydrau- 
lically. The spindle is supported in 


Closeup of empty loader. 


micro-lapped heat treated sleeves for ac- 
curate action. 


Automatic Wheel Feed 


The wheel head is brought into 
grinding position rapidly by hydraulic 
power. The automatic grind occurs 
by hydraulic rotation of the feed screw 
in its nut, which gives fine accuracy 
through metal-to-metal contact of feed 
screw and nut which are lapped to- 
gether and mated during manufacture. 
A “click-count” indexing mechanism 
on the wheel feed hand wheel speeds 
set ups for automatic feed by permit- 
ting increments as fine as .0001” to be 
set without visual attention. 

The length and rate of automatic 
feed are controlled from the front of 
the automatic stem pinion grinder. This 
is another time-saving feature. Con- 
trol of the length (or amount) of the 
automatic feed is made by setting the 
wheel feed hand wheel which is 
graduated in increments of .001” stock 
removal and by rotating the “click- 
count” index to establish the settings 
in “tenths.” Control of the rate of feed 
is accomplished by rotating the knurled 
knob of a needle valve which is also 
on front of the machine. 

The wheel spindle unit contributes 
to the high output quality of the ma- 
chine through its resistance to grind- 
ing wheel pressures. The wheel spindle 
body is supported for over 50°% of its 
length in hard bronze bearings which 
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What is YOUR 


GRINDING 
WHEEL 
PROBLEM? 


We like to keep our engineers on their 
toes solving new and tough grinding wheel 
problems. 


What are some of your “hard-to-do” 
grinding jobs—could be we can make them 
“easy-to-do"! 


Write for details or the name of your nearest 
distributor. 


SIMONDS 

WORDEN 

WHITE COMPANY 

1101 Negley Place © Dayton 7, Ohio 


TReOt wane 


coeeennell 
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Wé&B LUBRICANTS 
AND COOLANTS 


IMPROVE EVERY 
GRINDING JOB 


Sixty-seven solid years of specialized erperience stand behind 
White & Bagley Grinding Lubricants and Coolants. Here are some 

of the W & B products that are boosting production, reducing 
grinding costs, and producing better finishes for more and more 
plants throughout the world: 


Was noe cold A. a 
stock removal; keeps wheels 
Lubricant pen and free-cutting; per- 
mits the use of finer wheels 

1888 to produce smooth finishes. 


Wé&B transparent and foamless; 


ves unusually keen grind- 
Grinding - action and hae =e chip 


Concentrate settling; for grin 
1500 vous metals. 


ing fer- 


W&B fective & the highest re- Courtesy, Norton Company 


Grinding ive finish; tpemniocoush 
di d hi ith 
lubricant fis. iat 


for close-tolerance, critical 

W&B oil panies oe A 

sirable on machines whic 

Grinding Oil perform a wide range of 
1572 _ oil-grinding operations. 


W & B adds potency (sulphur and 
fat) to petroleum or cutting 
Base oils to give improved re- 


It di and 
U x bal — Courtesy, Jones & Lamson 


Let us help you with your needs for grinding 
lubricants and coolants. We specialize in your requirements. 
For further information, mail the coupon today! 


THE Wueire G& BAGLEY CO. 
Worcester, Mass. Detroit, Mich. 


Originators of Grinding Lubricants 


The White & Bagley Company 


Worcester, Mass. 
Please send us more complete information on 


O O OJ O O 


1888 1500 E-1 1572 Base L 
Name Title 
Company 
Street 
City Zone State 


Stem Pinion Grinder 
continued 


are force-feed flooded with filtered 
lubricant. Lubricant flow is adjustable 
and is visible continually through bull’s- 
eyes on the spindle housing. Bearing 
length is over twice the diameter which 
results in low unit pressure and permits 
heavy grinding cuts to be taken. A 
heavy duty flood lubricated end thrust 
bearing at the center of the spindle 
assures lateral stability. 


Maintenance Features 

Motors, pumps, filters and_ relief 
valves are positioned on the outside 
of the machine in areas which afford 


Left front closeup view. 
accessibility for maximum ease in serv- 
icing. Electrical controls are housed in 
a separate enclosure for protection and 
for ease of inspection. The coolant 
tank has a ramped outlet for speeding 
tank clean-out, and the grinding wheel 
guard has a hinged cover for easing 
wheel change. The machine conforms 
to J.I.C. Standards electrically and 
hydraulically. 

Specifications 

Headstock 


Spindle diameter ............... 4%" | 


Center diameter ................ 


Center taper ........... No. 14 Jarno i 


Footstock 


Spindle diameter .............. 2%” 
SED vst ccsawseessss 1%” 
Comter Gaper ........... No. 14 Jarno 
Wheel Slide 


Length of bearing ways ....... 37%” 
CO ar 5%” 


Width of vee way (projected) 4-11/32” | 


Overall width of ways ahi 0g 


Total bearing area (projected) 


saabeesorseseacevessses 372 sq. in. 
Lubrication ....... Automatic Pressure 
Wheel Spindle 
Material ..... Heat treated Alloy Steel 


Large bearing (L.H.) ..3%” x 8-5/16” 
Small bearing (R.H.) ..3%” x 7- ol 
Number of speeds ...........2000: 
Diameter of pulleys 


= RR TR 14%”, 11-5/16”, 9-9/16” 
Drive from motor ...... 9 Vee belts 
Lubrication ......... Automatic flood 
Motors 
Wheel drive .......... 15 HLP., A.C. 
9 | ae 1 H. P.., AC. 
Pump drive ......... 1% H.P., AC. 
Coolant pump drive ....% H. P., AC. 


ee @ 
Use HANDY Postpaid Card. Circle Ne, 106 
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ingelberg Introduces Rotary, 
Automatic, Platen-Type 
Belt Grinder 


For high-speed precision grinding 
ind finishing of outside diameters, a 
‘ew automatic rotary abrasive belt 
crinder has just been introduced by 
ingelberg Huller Company, Syracuse, 
New York. The new wet-or-dry belt 
erinder, for o. d. grinding of ferrous 
nd non-ferrous metals, plastics, ce- 
ramics, glass and other materials, is 
designed to handle circular parts from 
26 inches to 40 inches in diameter, and 
can be modified to meet other diameter 
ranges. 

The self-contained motor-driven work 
table rotates at standard speeds of either 
%, or 3 revolutions per minute, with 
optional change gears for other rpm 
requirements. An air-controlled infeed 
mechanism carries the rotating parts 
in against the belt and infeed travel is 
adjustable with a minimum of .0016- 
inch per revolution. 


For even distribution of belt wear, 
the parts are moved back and forth 
across the belt face by means of an air- 
hydraulic reciprocating device, with 7- 
inch oscillation stroke. The table is ad- 
justable from 0 to 45 degrees for angu- 
lar grinding. 

For applications requiring deburring, 
such as stator rings or bucket wheels, 
a tampico brush attachment is provided 
as an optional attachment. The brush 
is moved in against the belt-ground 
work by a manual control wheel, and 
can be swiveled to coincide with grind- 
ing angle of machine table. 


Standard abrasive belt size is 8 x 107 
inches, with belt speed available from 
2000 to 5000 sfpm, depending on ap- 
plication. Capacity of coolant unit, 
equipped with a 4 h.p. coolant pump, 
is 100 gallons. 

Engelberg Huller Company, 831 
West Fayette Street, Syracuse 4, New 
York, ° 

Use HANDY Postpaid Card. Circle No. 106 
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- THERE’S MORE HERE 
‘THAN MEETS THE EYE... | 


So aaa Selita aa Mi ie ee he. ag ht 


| iceberg or in a J. K. Smit Diamond Tool only a fraction 
shows above the surface. 


Everyone knows of the unseen portion of an arctic iceberg. 
Many do not realize the unseen factors that lie beneath the 
surface of a J. K. Smit Diamond Tool. 


Our constant research to find still better methods of manu- 
facturing Diamond Tools, the unquestioned integrity of our 
company since 1888, the manufacturing skills that have been 
learned and passed on through all those years, and quality 
control of manufacture for tool duplication. 


All these hidden assets count much toward maintaining our 
position as a leader in the industry today. 


When your next job specifies a diamond tool for any purpose 
contact J. K. Smit. Our field representatives are trained and 
qualified to assist you with any standard or special application. 


J. K. SMIT & SONS, INC. 


HOME OFFICE AND PLANT 
MURRAY HILL NEW JERSEY 
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What’s New 


Norton Cylindrical Grinder 
Handles Large Workpieces 


A new cylindrical grinding machine 
for precision grinding of large, rela- 
tively light weight workpieces has been 
developed by Norton Company. The 
Norton 30” Type LCTU Semi-auto- 
matic Cylindrical Grinder is available 
in work lengths of 48”, 72” and 96”, 
and will handle work up to 30” in 
diameter. 


Wide tables and ways are built into 
the machine. Wheel spindles run in 
long, pressure lubricated bearings. Auto- 
matic or manual wheel feed settings 


are aided by “click-count” wheel feed 
index with which feed increments as 
fine as 0.0001” in work diameter re- 
duction are set without visual attention. 
Wheel feed is accomplished by means 
of a rotating screw type automatic 
wheel feed mechanism. 


The automatic cycle is actuated with 
a single lever located at the operator’s 
position, and terminates either manually 
or by an electrically timed control. A 
jogging lever permits fractional rotation 
of the work to the most convenient posi- 
tion for loading or inspection. 

Operation is also simplified by a pre- 
set table truing and grinding speed 
control feature. This permits main- 
tenance of separate table speeds for tru- 
ing and grinding as set from the first 
workpiece. It provides either speed im- 
mediately thereafter by short movement 
of the table control lever. 


Tough Grinding Wheel 
Forms Dressed Easy 
as A, B, C 
eliminate elaborate set-ups 
and operations 
-0001" ACCURACY 


Waidmetion 


WHEEL DRESSERS 
dress two angles tangent to a radius 
in one continuous motion 


With the unique ‘“Fividmotion” 
Dresser, you can dress two angles 
tangent to a radius — using one 
handle in one continuous motion. 
Operation is so fast and simple 
that beginners can use them. 


Adaptable to all type cylindrical 
and surface grinders. 


A. Obtain micrometer reading; add 


required convex radius or sub- 
tract required concave radius. 


B. Loosen jib with wrench and 


“mike” over lower pins to read- 
ing obtained above. 


C. Tighten jib. Set stops for two 


angles. Ready for action. 


Also available: “FORM MASTER” Dresser, 
capable of dressing any radii up to 12” convex, 
up to 15” concave. 


See your industrial distributor or write for free literature. 


=={hS == ===== CLAMPCUT= 


J aS TOOL CO., INC. 


871 DORSA AVE. 
LIVINGSTON, NEW JERSEY 


Encircle No. 232 on postpaid cord 
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A wide variety of optional accessories 
for the 30” LCTU increases its effi 
ciency for special jobs. Locating devices, 


automatic wheel truing, automatic com- 
pensation of wheel head setting after 
truing, and a lever operated device 
which moves the grinding wheel into a 
shoulder to be ground, are available 
as extras. . 
Use HANDY Postpaid Card. Circle No, 107 


Double Side Belt Grinder 


Near automation, in the grinding, 
polishing and deburring field, is made 
available with the new Model 304C2 
Double Side Grinder manufactured by 
the Curtis Machine Corporation. In- 
corporating a turn-over transfer unit 
between conveyorized abrasive belt 
heads, this version of the Curtis 
“Straight-O-Matic” machines will 
grind, polish or debur both sides of a 
work piece in one handling of the 
stock. The turn-over mechanism l- 
lows grinding and polishing of pieces 
of different sizes and shapes. 


The Model 304C2 uses abrasive belts 
4” wide x 54” long and incorporates 
a 1% HP abrasive belt motor and two 
Y% HP infinitely variable speed con- 
veyor drives. The 304C2 is the smallest 


in the Curtis “Straight-O-Matic” line. 
Optional equipment includes additional 
tandem heads, wet grinding, oil mist, 
hold-down rolls and magnetic chucks. 


Curtis Machine Corporation, James- 
town, New York. 7 
Use HANDY Postpaid Card, Cirele No. 108 
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cic. | Work-Holding Clamps : - ~ 
eff. Clamp-All parallels, a light-weight 0 U ‘a : r 
ices. lamping system for holding operations 4 
yn all types of machines, has been in- ! } 
reduced by Jerico by grouping several operations on one 
J Interchangeable jaws handle a wide ‘= Ae te : 
range of work pieces and also hold all a sel . . 
non-magnetic materials. Individual Engelberg Abrasive-Belt Grind 
parallels are finished to a tolerance of ; - — - 
0002”, and matched pairs can be used , 
to hold odd shaped and larger work. 
= ¢ MODEL 680-5 
| Multiple - Head 
| Grinder 
om- Available up to 
after 6 Heads 
vice . 
some Sreerte grouping on 
able Clamp-All parallels consist of a xin Bw age” 
. Meehanite parallel bar and six attach- ing, flat-surfacing, sizing, 
7 ments. The “D” jaw, for vertical hold- polishing and fine polish- 
ing of rounds or shapes; the “E” jaws, heh — —— = i 
for horizontal clamping of rounds or ian a toy ge 
shapes; “B” clamp, which fulcrums on perses and dissipates heat. 
the lower hinge and is held in place f Runs wet or dry. 
ing, with a hardened ground pin located 
1ade in holes jig bored through two sides b 
4C2 of the parallels and through the base of 
1 by the clamp which slides in the slot of For Grinding Both Sides 
In- the parallels; “A” hold down clamps, of Flat Work 
unit developed with a spring loaded feature 2 : 
belt so that when tightening on the screw, canes Se peste 
irtis these clamps push in and down. This wg &.W sec F emneedle 
will feature eliminates the requirements of bend to bottom conveyor 
of a pounding or hammering the work into belt. Unground face is 
the a flat position. The holes in the clamps cana on oe 
al- (Type “B” as well as Type “A ") are grinding head at right. 
eces verniered so that quick location and 
minimum locking action is required. Model 2-1092 
The Clamp-Ail with a capacity from 
relts 0 to 12 inches weighs only fourteen 
ates pounds. 
two Clamp-Alls are available in matched 
con- pairs with a maximum opening of 65”. 
llest ge Ss West Lake Street, Chicago PRODUCTION INCREASES OF 100% AND UP 
a ; ™ ° are not uncommon with the high-production semi-auto- 
ey Reals Gah See Se. * matic abrasive-belt grinders shown here. Fine finishing 
to close tolerances may be done on amy ferrous or non- 
Sheffield Shows New ferrous metal, plastic or other material. 
. Precision manufacturing of these and scores of other 
Ultrasonic Tool models has provided facilities and experience ideally 
A new portable hand type “silent suited to the solution of problems in abrasive grinding. 
conti” atl tonal oh ie Clee Our methods-engineers will gladly go over your drawings 
National Metal Congress & Exposition pond a of typical production peeces for operational 
will enable both small manufacturers analysis—no cost or obligation. Just write. 
and individual craftsmen to perform The ENGELBERG HULLER Co., Inc. 
ultrasonic machining operations. 329 Seneca St., Syracuse, N. Y. 
Development of the new unit, an 
Se adaptation of the Cavitron ultrasonic 
anal cutting process widely used in dentistry, 
nist, was announced and demonstrated by 
cks. Jack T, Welch, general manager of the 
Machine Tool Division of the Sheffield 
nes- Corporation, Dayton, Ohio. Sheffield 
° is licensed by Cavitron to produce and 
, Encircle No. 233 on postpaid cord 
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What’s New 


continued 


market the equipment solely in the 
industrial field. 


The Cavitron technique uses the im- 
pulses generated by ultra-sonic fre- 
quency waves and transfers these im- 
pulses into high speed mechanical os- 
cillations of abrasive or cutting tools. 
These movements are electrically con- 
trolled to perform a variety of cutting, 
slicing, machining, tapping, dicing, en- 
graving and embossing operations. The 
harder and more brittle the material to 
be cut, the faster the ultra-sonic tool 
penetrates in the cutting and machining 
process, it was stated, thus permitting 
both industry and craftsmen to use 


mahy new materials once thought to 
be unusable because they could not be 
machined. 

The “silent sound” process also con- 
tributes importantly to industrial safety 
since the cutting action of the ap- 
parently motionless tool is effective 
only on extremely hard substances and 
harmless to anything resilient, such as 
a machine operator’s hand or finger. 
The operator can even touch the tool 
while it is oscillating without injury 
or even a sensation of pain. 

Major manufacturing industries’ 
growing success in using the silent 
ultra-sonic process for a variety of cut- 
ting and machining operations, Welch 
said, points the way to equally wide 
use of the technique by smaller in- 
dustries. 

Use HANDY Postpaid Card. Circle No. 110 


Call for 


When A Spindle ’ 
Looks na This... 


Bearings, Inc. Complete 


SPINDLE REPAIR SERVICE 


All Types and Makes of High Speed Internal and External Grinder Spindles 


or Quills and Hi-cycle Units . . 


. Anti-Friction Live Centers 


SERVICED OR REBUILT In Hours . . . Not Weeks! 


RE oe ae He 


means Inc. 


3640 EUC cD Ai ENUE~ ie pevetdnb 15, OHIO 


anak s.in-OHIO 


NDIA A 
WEST VIRGINIA «* EWSJERSEY ° 


Gentlemen: 


I'd like to have complete information on your spindle repair service. 


PENNSYLVANIA 
KENTUCKY 
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New Fire-Resistant Hydraulic 
Fluid for Special Applications 

A new fire-resistant hydraulic fluic, 
Houghto-Safe 1020, has been developed 
by E. F. Houghton & Co. which has 
been compounded expressly for systems 
operating at temperatures above 150°F, 
and for heavily loaded pumps and 
bearings. 

The new fortified fluid is a compan- 
ion to the original Houghto-Safe 620 
pioneered by Houghton five years ago. 
Over 2 years ago, Houghto-Safe 620 
was installed in the hydraulic catapults 
of U. S. Navy aircraft carriers. 

The new companion fluid to 
Houghto-Safe 620 is a fortified syn- 
thetic material, and is designed for 
systems which run hot—150°F. and 
above—and for heavily loaded pumps 
and bearings. In addition to greater 
film strength and lubricity this new 
fluid is fortified with rust preventives 
and anti-foaming agents. 

E. F. Houghton & Co., 303 W. Le 
high Ave., Philadelphia 33, Pa. . 


Use HANDY Postpaid Card. Circle No. It! 


Tissues Clean and Fog-Proof 
Lenses in One Operation 


New chemically treated tissues will 
clean and fog-proof lenses in one opera- 
tion . . . with plain water. Lenses are 
merely wetted and wiped with No-Fog 
Lens Cleaning Tissues . . . no other 
chemicals are necessary. They may also 
be used dry for cleaning or polishing. 

Chemicals in the tissue are harmless 
to the skin and are non-abrasive. They 
may be used on glass or plastic goggles, 
eye glasses, face shields, gas masks, etc. 

Carhoff Company, 11706 Kinsman 
Road, Cleveland 20, Ohio. . 


Use HANDY Postpaid Card. Circle Ne. 112 


Disc Support for Depressed 
Center Grinding and 
Cutoff Wheels 


A new soft rubber disc support for 
depressed center laminated grinding 
and cutoff discs has been announced 
by The Nedco Corp., Waltham, Mass 
The new support is said to cushion the 


disc and guide it from the hub rathe: 


34) 
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han from the nut. This support absorbs 
nd deadens vibration caused by mis- 
lignment or by off-balance discs, re- 
sulting in a better grinding job and 
ess operator fatigue. The supports are 
wailable in 5”, 6”, 7”, and 9” sizes. 
Hub threaded % x 11 unless otherwise 
specified. 

The Nedco Company, 27 Jones Road, 


Waltham, Mass. a. 
Use HANDY Postpaid Card. Circle No. 113 


Combination Frame 
Safety Spectacles 


Welsh introduces new Series 2800 
combination metal and plastic frame 
safety spectacles with broader vision, 
square shape lens. Spectacles feature 
metal bridge and metal eye wires with 
colored plastic upper frame structure. 
They are available with green or clear 


“ 
Dob Nel 
heat treated glass or CR. 39 plastic 
lenses. 

For specifications on Eye Sizes, 
Bridge Sizes, Temples and Frame 
Color, write for Bulletin No. 28. Welsh 
Manufacturing Company, 24 Magnolia 
Street, Providence, R.I. ° 

Use HANDY Postpaid Card. Circle No. 114 


Monutacturers of 


DIAMOND 
TOOLS 


ond 


WHEELS 


BRANCH OFFICES 
seas ~~ es STEVE URBAN, 122 Springfield 
ike 


CLEVELAND, BILL WIESE, 8905 Lake Ave. 


DETROIT, FLOYD BEARSS, 1433 Northwood 
Bivd., Royal Oak, Mich. 


INDIANAPOLIS, IVAN STRANGE, 33 Tyler 
Ave., Greenfield, Ind. 


PHILADELPHIA, H. J. MILLER, Valley Brook 
Rd. and Glen Mawr Dr., Ambler, Pa. 


ROCHESTER, N.Y., DON GINEGAW, 10 Oak 
Manor Lane, Pittsford, N.Y. 


SYRACUSE, N.Y., BARNES & JORDAN, INC., 
409 E. Jefferson St. 


Representatives in Principal Cities 


CLIPPER oiamono root co. we. 


345-E HUDSON SY. NEW YORK 14, N.Y. 
Encircle No. 235 on postpaid card 
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“The Sky’s The Limit” 
when it comes to profitable uses 


for MAGNA-LOCK CHUCKS 


Your investment in a Magna-Lock electro-magnetic 
chuck is an investment in versatility which pays real 
dividends many times over. In addition to normal 
surface grinding operations, users are constantly finding 
new and practical applications of the extra holding 
power of Magna-Lock Chucks for jobs such as these: 


TRANSFERRING PARTS 


loading and unloading water 
heoter shells at Permaglos 
Div., A. ©. Smith Corp. 


MILLING OPERATION 
66% reduction in setup time 
for milling cast iron gibs at 
Turchan Follower Machine Co. 


LATHE OPERATION 
Holding Vs" thick steel discs 
for grooving. Production, 300 
pieces per hour. Wabash 
Div., Raybestos Manhattan Co. 


FLAME HARDENING LAYOUT WORK HAND FILING 


Your jobs, too, can be done faster, at less cost through the 22% 
extra holding power of Magna-Lock Chucks—all steel, moisture-proof, 
shock-proof. Rectangular chucks from 5” x 10” to 30” x 96" working 
surfaces —rotary chucks from 64" diameter face to 72" diameter — 
swiveling chucks from 5” x 10” to 12” x 84”, 


To get the most for your money, specify Magna-Lock. To make 
the most of Magna-Lock versatility, consult our engineers about 
your idea or problem. We'll be happy to work with you. 

WRITE DEPT. GF-116 
Request Magna-Lock as original equipment on your new machines. 


Hanchelt MAGNA-LOCK 


CORPORATION 
BIG RAPIDS, MICHIGAN, U.S.A. 


designers and makers of a complete line of magnetic chucks and devices, 
Encircle No. 236 on postpaid cord 
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states the kit with its calf leather case 


9 
What Ss New dees represents a $75.00 value, but is being 


Diamond Tool Kit , . 

A compact “general purpose” dia- 
mond tool kit has been introduced by 
Abrasive Dressing Tool Company, 
Detroit. The kit contains seven tools, 
2 tool holders and key. The set is de- 
signed to meet all shop requirements 
and is particularly useful in small shops. 
A complete instruction folder is in- 
cluded and each kit is backed by a 
registered guarantee. The company 


electrical 
CL for 


ey (ull Maguatic: Chuck 


performance 


ELIMINATE 
STRONG ARM 


DEPENDABLE SOURCE 
OF DIRECT CURRENT 


@ ELECTRO-MAGNETIC 
CHUCK CONTROL 


Releases and de work 

simultaneously. No time lost. No damage to work 

= chuck face. Protects chuck from voltage ——_ 
5, 


a, 


"ARALLEL my production. Chuck capacities: 50 to 1 
RINDING atts . . . 60 to 20,000 square inch chuck area. 
VITHOUT © ELECTRO-MATIC RECTIFIER 


{IMMING Power conversion Unit, proved for dependable use 
with Magnetic chucks and other di current 


equipment, from 50 Watts to 40 Kilowatts. 


@ NEUTROLATOR HOLDING POWER 
REGULATOR AND CHUCK CONTROL 
Provides regulation of holding power which permits 
grinding without shimming, to closer paralleli 
than ever before possible. In production grinding 
where holding power must be the same with 
each work piece, Neutrolator reproduces the same 
tension on successive pieces without readjustment. 

ere various tensions are required, a simple dial or 
push-button control provides tion 
of holding power. 


@ ELECTRO-MATIC A.C. DEMAGNETIZER 
Demagnetizes dies, punches, cutters, tools that 
have been magnetized from any source. Works by 
— pag contact. Operates on standard A.C. voltage. 
Will not overheat through constant use. A size 
for every purpose. 


LECTRO-MATIC 
en Chicago 39, Ill. (U.S.A.) 
Telephone: BElmont 5-4010 

Encircle No. 237 on postpaid card 
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offered for a limited time at $49.95. 
Abrasive Dressing Tool Company, 
14528 Second Blvd., Detroit 3, Mich. * 


Use HANDY Postpaid Card. Circle No. 115 


Portable Lift Table 
Has 4000 Ibs. Capacity 


Southworth Machine Co. announces 
an addition to the company’s line of 
automatic skid lifts and skid turners 
—the Strongback Lift Table. The new 
Lift Table is designed to elevate skid 
or palletized loads to correct feeding, 
working or positioning heights for ma- 
chine, process or assembly operations, 

Small and compact enough to slide 
between the legs of any standard skid, 
the Strongback has an unusually high 


C 
t 
c 
it 
s 
Oo 
n 
p 
i 
ratio of load capacity to size, Platform 
dimensions are 24” x 53”. Collapsed 
height is only 744”. Yet its capacity is 
4000 Ibs., with a stroke or lift of 30”. / 
Southworth Machine Co., Portland, 
Maine. ° 
Use HANDY Postpaid Card. Circle No. 116 
Direct Reading Micro Scale 
A new measuring scale or rule called 
an EMscale available in lengths up to 
12 inches and sub-divided through- | 
out its entire length into increments 
of 1/1000 of an inch (.001”) is an- § 
nounced by the Elliott-Myers Corpora- st 
tion of Warren, Pennsylvania. The ac- a 
curacy of these new scales is one ten- | ° 
thousandth of an inch (.0001”) or te 
better. Graduations are numbered every 
fifty thousandths (.050”). 
Li 
PI 
se 
wt 
P| 


EMscale mounted in aluminum holder 
with two leveling screws for attaching 
scale to machine or fixture. 
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The scale or rule is viewed through 
simple type of microscope that makes 
as easy to read as a standard me- 
chanics rule. Two sets of numbers are 
ways in view so that correct direction 


\ 
if} iti 
Wily tl] 
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Closeup, showing EMscale divisions as 
they appear when viewed through mi- 
croscope with vernier eye piece making 
it possible to read direct to one ten thou- 
sandth of an inch (.0001”). 


of movement is indicated. By using a 
microscope incorporating a vernier eye 
piece, the .001” increments are divided 
into tenths, making possible direct 


LASSY frie 
PLATES 


This Master V-Block Angle 
Piate is an improved new 
design. Saves hours of 
setup time. Assures pre- 
cise work accuracy. Re- 
quires less skill. 


} 3 


a 


Side Gage automatically 
squares work precisely , 
and without removing 
angle plate from chuck. 
Repetitive accuracy main- 
tained. 


a Adjustable parallel holds 
the smallest work for 


position and clamping 
with ease and accuracy 


LASSY MASTER Angle 
Plate provides a master 
setup for regrinding of 
worn or inaccurate Angle 
Plates. 


WRITE FOR DESCRIPTIVE LITERATURE 


TOOL 
COMPANY 


I ASSY, 


PLAINVILLE, CONNECTICUT, U.S.A. 
Encircle No. 238 on postpaid cord 
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Only 
Cutter Grinder 
in the 
WORLD 
with all these 
features 


Specifically designed for sharpening the small 
cutters that are so difficult to grind on large 
machines, CENTRA-POINT is fully described 

in Bulletin M-55. 


os CENTRA-POINT DIVISION 
f William H. Field Co., Inc.,.331 Dorchester Ave., Boston 27, Mass. 


Please send a copy of the new CENTRA-POINT Data Sheet. 


Name 


(Please Print) 


Company 
Address 


1 
| 
| 
| 
Title ; 
| 
| 
| 
| 
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What’s New 


continued 


readings to a ten-thousandth of an inch 
(.0001”) over the entire scale. 

EMscales can be manufactured of 
many materials, so that for very pre- 
cise work where thermal expansion 
must be considered, the scale can be 
furnished on the identical material 
that is being measured. This eliminates 
necessity for temperature control of 
the working area. 

EMscales can be produced to cus- 


tomers’ own requirements in medium 


or quantity production, with any sub- 
division required. 
Elliott-Myers Corporation, 117 Ham- 
mond Road, Warren, Pennsylvania. e 
Use HANDY Postpaid Card. Circle No. 117 


Kling-Flo Coolant Assembly 


A new aerator-type coolant assembly 
features a plastic coolant hose that can 
be twisted and turned into any bend. 
Its one-piece aerator nozzle is said to 
eliminate splash and coolant throw-off. 

Named the Kling-Flo, it is being 
manufactured by the Cobon Plastics 
Corp., of Newark, New Jersey. The 
Kling-Flo vigorously mixes tiny air 


Fatman 


Walker Longitudinal Bar Pole Chucks . . . three popular sizes 


.  » low wattage, low price, maximum holding. 


5” x 10” 
23 
6" x 18” 


$ 78.00 
$110.00 
$185.00 


KD Rectifier with built-in switch to operate from any AC line $43.00 


Encircle No. 240 on postpaid cord 
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bubbles into water-soluble coolants, 
These bubbles are formed just as the 
liquid coolant leaves the assembly. 


A special steel-clad armor protects 
the flexible plastic coolant hose from 
chips. The hose is also impervious to 
acids and oils. Its flexibility allows the 
assembly to assume any bending radius. 
Any combination of assembly lengths, 
fittings, and accessories are available. 


Cobon Plastics Corp., 44 Lafayette 
St., Newark 2, N.J. ° 
Use HANDY Postpaid Card. Circle No. 118 


Citco Turnit Dresser 


The Citco Turnit diamond dresser 
is said to encourage frequent turning 
without removing or readjusting the 
diamond tool. Fewer re-sets and fewer 
dresses are claimed. Citco turnit is said 
to enable a wide range of wheel dressing 
operations to be performed with one 
size of diamond, reducing inventories. 
The tool has a hardened and ground 


steel shank, a Beryllium copper head, 
and no wearing parts. Manufacturer 
states that the tools cost no more than 
standard tools. Shank diameters of 4”, 
¥%”’ and 7/16” are offered. The Cleve- 
land Industrial Tool Company, Inc., 
mailing address: Skaneateles, New 


York. P 


Use HANDY Postpaid Card. Circle No. 119 


Nozzle Controls Air Flow 
for Cleaning 


An operator can now have complete 
control of air flow, from a slight puff 
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to a full blast. The Mortimore Con- 
trolled Air Nozzle makes it unnecessary 
to blow chips all over the place, there- 
by making a shop safer as well as 
cleaner. 


The nozzle has only two working 
parts and is made without springs. It 
is fabricated of a strong, heat-treated 
aluminum alloy. The removable nose 
will take a % inch pipe thread ex- 
tension. The unit weighs 54 ounces, 
has a sturdy hook for hanging the 
gun. The complete cost of the air gun 
is $2.00 for a %” line. A bushing is 
available for 4” lines at an additional 
charge of 10c. 


Mortimore Manufacturing Company, 
72 Broadmere Road, Stratford, Conn. e 
Use HANDY Postpaid Card. Circle No. 120 


Precise Announces 
New Power Quill 


A new heavy-duty power quill, the 
Precise Super 80, is the latest addition 
to its line of highspeed power quills 
by Precise Products Corp. The new 
many-purpose tool develops 14 H.P. 
at the quill, according to the manu- 
facturer, and provides a continuously 
variable speed range from 7000 to 
25,000 RPM. A compact electric speed 
control with a simple dial permits easy 
selection of the speed desired. The con- 
trol provides a Voltmeter calibrated 
in RPM, masterswitch, pilot light, and 
a fusetron for overload protection. 


Precise Super 80 quill in internal grind- 
ing setup on lathe. 


Standard equipment includes a super 
precision collet chuck with a capacity 
to ¥%4”. Also available is a solid quill 
extension accommodating wheels with 


up to 4” LD. and 244” O.D. Specially 


November, 1956 


TOP FIRMS SHOW 


PROVED SAVINGS 
UP TO 75% 


IN SET-UP AND GRINDING TIME 
WITH CONTINUOUS WORK INSPEC- 
TION AND INFINITE PRECISION 


if 


A COMPARATOR 


SIMPLIFIED | 
GRINDING 


ET 


| BUILT TO OUR 
SPECIFICATIONS 


\ Working with TUNGSTEN CARBIDE, STAINLESS STEEL, STELLITE 
or TOOL STEELS—VISUAL GRIND will permit a semi-skilled 
operator to grind precision pieces without continued checking 4 
with the tool room—since this function is done by the built-in 
optical comparator. Fill in the coupon below—let us show you 


Be how VISUAL GRIND will speed production—cut costs. 
er 


Fill in this coupon NOW 


‘THE GLEVELAND GRINDING MACH. CO. 
| 1643 Eddy Road Cleveland 12, Ohio 
| Gentlemen: 


C] Please have your representative call at our 
plant. The most convenient time would be (week) .......-cseccseserrsenensnneenerenennennnn 


OD Phone for appointment. 
©) Please send us complete information on the NEW VISUAL GRIND. 


PPrrtrrrtiritti titi er 


Pe aE eS ee RE ea ia” SR a 5 
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What’s New 
continued 


designed mounts, either universal or 
plane type, are offered by the manufac- 
turer to permit easy mounting of the 
Super 80 to larger standard machine 
tools such as milling machines, tool and 
cutter grinders, lathes, surface grinders, 
etc., in either single or multiple opera- 
tions. A high speed, universal motor, 
operated from standard 115V power 
supply, five grease sealed micro pre- 
cision ball bearings, and a rigid ac- 
curate quill, all contained in a strong 
one-piece steel housing, permit mill- 
ing, grinding or finishing to tolerances 
of .0001”. A built-in filtration unit 
protects the micro precision bearings. 


Precise Products Corp., Racine, Wis. 
Use HANDY Postpaid Card. Cirele No. 12! 


High Silica Content 
Granite Surface Plates 


The Herman Stone Company of 
Dayton, Ohio, now produce a line of 
grey-granite surface plates with 70.70 
silica content. True granite or acidic 
granite containing quartz is typified by 
this high silica content as contrasted 


Attention / 


ALL MANUFACTURERS OF 
MINIATURE PRECISION PARTS 


AIRCRAFT INSTRUMENT & CONTROL 
AUTOMATION COMMUNICATIONS 
COMPUTERS & CALCULATORS 
ELECTRONICS GUIDED MISSILES 
INSTRUMENTS & GAUGES 
MINIATURIZING OPTICS 
WATCH & CHRONOMETER 


ROYAL MASTER TG-12— 
CENTERLESS GRINDER — 


in the precision finishing of stems, shafts, 
gears, bearings and races, and many other 
miniaturized parts. 


Finish-grinds diameters from .004” to 12”, 
in pure metal, alloys, plastics, and ceramics, 
producing 6-8 microfinish. 

Priced so low that the small shop can afford 
one, and the large plant will use several. 


Get all the facts. 


Write today for our 6 page 


descriptive brochure. 


No obligation. 


ROYAL MASTER INC. 


200 STATE HIGHWAY 23, 


RIVERDALE, N. J. 


Encircle No. 242 on postpaid cord 
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to softer diabase “granites” which have 
only 45 to 56 per cent silica content, 
lacking enough free silica to for 
quartz crystals, The presence of a hig’ 
percentage of quartz in both Herman 
true grey and pink granite means extra 
hardness and natural relief areas which 
prevent sticking. Special lapping as re- 
quired in diabase, for relief of wring- 
ing action, is eliminated. Herman 
granite is now available in unlimited 
supply and size. Plates age registered 


for accuracy to any required tolerance, 
. 


Use HANDY Postpaid Card. Cirele No. 122 


Industrial Oil-Hydraulic 
Reducing Valves with Pressure 
Adjustment Down to 25 psi 


Two new low pressure type pressure 
reducing valves for industrial oil-hy- 
draulic systems are now available from 
Vickers Incorporated. The new units 
feature a broad pressure adjustment 
range, are capable of providing any con- 
trolled reduced outlet pressure from 25 


to 1000 psi. 


Pressure reducing valves are used 
in industrial hydraulic systems to pro- 
vide, for secondary circuits, controlled 


maximum operating pressure. Such 
pressure reduction is frequently re- 
quired to prevent possible damage to 
machinery or to a part being produced. 


Both new valves are for use with 
¥%-in. nominal pipe size in systems 
having operating pressures up to 2000 
psi. Model XGL-03-B is a gasket 
mounted design; model XTL-03-B is 
provided with %-in. pipe thread con- 
nections. Operation of these valves is 
such that reduced outlet pressure is 
maintained essentially constant, re- 
gardless of inlet pressure variations 
above the selected setting. Both models 
of the new valve are nominally rated 
at 8 gpm flow capacity. 

Vickers, Inc., Box 302, Detroit 32, 
Mich. ° 


Use HANDY Postpaid Card. Circle No. 123 
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Here’s a 
good way 


to solve... 


WORKING WITH THE TOOL ENGINEER, 
the grinding foreman and the operctor, 
the sales engineer is part of a team that 
con help cut costs and step up efficiency. 
Here author Tom McNeil, Action Dia- 
mond Tool’s New England representative, 
discusses the proper wheel for the job 
with Jim Seversen, co-owner of Viking 
Tool Company, Shelton, Connecticut. 


Your Carbide 
Grinding Problem 


Teamwork between the tool engineer and 
the sales engineer can often solve perplexing 
problems. Take the case of the carbide bits 
that wouldn’t stay chucked— 


by Thomas A. McNeil 
Sales Engineer 
Technical Abrasive Company 


Grinding wheel manufacturers have 
had to solve the problems posed by 
modern carbide tool grinding practice, 
but sometimes a conference between 
the tool engineer and the wheel com- 
pany sales engineer will clear up some 
of the knotty problems quickly. 

Take the problem that was facing 
Jim Seversen, tool engineer of the 
Viking Tool Company, Shelton, Con- 
necticut. One of their carbide lines 
is a throw-away bit. The carbide 
‘orms were being gang-ground on a 
Blanchard grinder. The sides of 
the bits presented no grinding 
problem as they were held firmly in 
4 fixture by screw pressure. But when 


November, 1956 


the bits were nested in the grinder to 
grind the flat side, the bits were drawn 
out of the nesting fixture. Seversen 
discovered that the bits became mag- 
netized by action of the metal bond 
of the diamond wheel used in the 
grinding operation. This magnetism 
overcame the down pull of the mag- 
netic chuck, threw the work out of 
alignment and prevented further grind- 
ing. Since the metal-bond wheel did 
such a speedy and economical job on 
the carbide tips, Seversen was reluc- 
tant to switch to a resin-bond wheel. 
He called us in to help solve his prob- 
lem. We didn’t list any metal-bond 
“non-magnetic” diamond wheel in our 
catalog. So we referred the problem to 
the factory. 


Based on the reports from both of 
us, the diamond wheel people tailor- 
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Your ad 


ee FINISHING 
Only KRAMER’s 


Tumblers and Buffers give 
you SUCCESSFUL PRECISION 
FINISHING with high 
savings. 


Y @ Kramer's Noiseless, chain- 

driven Tumblers CUTS DOWN YOUR 
LABOR COST. . . DEBURRS, DEFLASHES, 
POLISHES to give you the “PERFECT 
FINISH LOOK” desired to meet your 
highest standards. 


SINGLE BARREL TUMBLER 


Size: 30” x 36” or engineered 
te your specifications. Barrels 
lined with kiln-dried and gived 
maple. Child’s play to operate. 
Economical on space as motors 
are individually mounted over- 
head — double decked or single. 
Tumbling supplies available 
also. 


1 te 7% HP. Ball Bearing 
V-Belt Drive. Pre-determined 
speed set at factory or to your 
specifications. Buffing wheels 
and compounds available for 


every industry. . . Special com- 
pounds recommended for 
Special 


Write om. GF for Detailed Information 


H. W. KRAMER co. 


| pee ua 
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Full 1/3 hip. 
6. E. Meter 


few desirable distributor 

territories still aveilable. 
WALLS sates corporation 
333 Nossov Avenve  Breoklyn 22, N.Y 
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STOPS 


F i Ti ® > mist 
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_ This efficient Mistkop unit pro- 
- vides low-cost mist control for 


see = 2 


made some wheels out of non-ferrous 
metals, principally brass and aluminum. 
Put on trial at Viking, the wheels 
proved to be the answer to their prob- 
lem. 


A problem of this sort cannot be 
solved without the combined exper- 
ience and cooperation of the tool and 
sales engineers. For no one can master- 
mind a wheel for a new job without 
this type of cooperation, a certain 
amount of on-the-job analysis, and a 
certain amount of trial and error. 


Tungsten carbide itself is a variable 
in that it has a range of hardness from 
a very hard to a soft. To add to this 
difficulty, very often it is necessary 
to remove steel stock as well as the 
carbide tip. Very often this steel re- 
moval job for the sake of speed and 
economy must be done at the same 
time the carbide is being ground. Un- 
less you know exactly what effect the 
various types of steel will have in com- 
bination with the tip, it can be a guess- 
ing game trying to hit the right wheel 
all the time. 


Also influencing the choice of the 
wheel, of course, is the finish that is 
desired. It remains for the engineer 
to decide whether he wants to sacri- 
fice finish for speed, or vice versa. 
Again this must be the subject for 


experimentation and cooperation be. 


tween the sales engineer and the tcol 
engineer. 


The operator is also a factor that in- 
fluences the efficiency of the wheel 
on the work. While this is more per. 
tinent to off-hand grinding jobs, it 
can also be applied to production 
grinding. How the tools are set, how 
much of a cut the machine is set 
for on each pass and how the work 
itself is set up all effect the net result, 


It is axiomatic to say that a sales 
engineer of a wheel manufacturer 
knows his own company’s product and 
what it can do. But even that knowl. 
edge is not enough to prescribe the 
wheel for the job. Similarly, a tool 
engineer knows his machines, oper. 
ators and the work. So just as a tool 
engineer cannot often order a wheel 
for a job from a catalog, neither can 
a wheel engineer prescribe the wheel 
from the catalog without seeing the 
work and problem. 


Thus we see that there are spe. 
cialists in various fields related to tool 
grinding and together they can solve 
grinding problems. But solving them 
has to be a joint operation, no matter 
how much each knows about his own 
field. eee 


BD 


Spitfire today! 
The New 


SRR E 


Lapping Whee 
For every lapping job! 
Whatever your precision finish- 
ing requirements, Spitfire has 
bcd ee machine custom de- 
or your piece parts, your 
peadnetion speed, your on 
schedules. For unexcelled qual 
ity control at savings — contact 


| 

idesree 
precision .. . for less! 
' 


an 


GYRO-MATIC “21" ‘ 
Now . . . automatic flat lappi : 

that saves time, money, ae S| Ca 
Push button operation with o 
mane outstanding new features m abl 


aie optical flatness to 
m= 10, 
mm cat 
| Sh. 
| car 
wi 
— Cylindrical Lappers 


tia Flat Lapper | «7g Flat Lapper 
Low cost, super fine | The scientifically @, | Micro-inch lapping of on 
mechanical finishing. | signed features of Plug ga Nindrical 

Lapping plate elimi. Model ‘‘24’’ in a arts, aioe, etc. are 


all machimng operations em- 

ploying coolants or lubricants. 
_ Requires no duct work or costly 
_ piping—is actually portable! 


Mistkop is sturdy in apr 
_ has a minimum number of parts 
_gnd gives long, trouble-free = 
_ ice, Stops clouding of lights . 
_ eliminates fire hazards of un- 
“eontrolled mist. Write for de- 
bailed description. 


AGET Manufacturing Company | money-saving 18” lap- if 
ping surface. 


1380 Church Street « Adrian, Michigan Write today for complete details! 
i 2931 N. Pulaski Rd. by 


oS PS eee ae SPITFIRE teoc1co. S83 
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lesser tolerances in tio 
time! 
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(utomatic Feeder Handles lengths that thread into the gage with plastic grip having an adjustable 
| handle. and interchangeable screw assembly 
Eye Bolts, Set Screws and The gage is supplied as a complete on one end and an Electrojet trans- 


ducer type pickup cartridge on the 
other, a second plastic grip to facilitate 
handling long assemblies, six length 
bars (1—1”, 1—4”, 1—2”, 3—8”) and 
the Accutron amplifier. 
Sheffield Corp., Dayton 1, Ohio. ¢ 
Use HANDY Postpaid Card, Circle Ne, 125 


Associations Encyclopedia 


More than 5,000 associations, societies 
and chambers of commerce are listed 
in the ENCYCLOPEDIA OF AMERI- 
CAN ASSOCIATIONS, a business and 
reference directory, just published by 
Gale Research Company, 424 Book 
Tower, Detroit 26, Michigan, at $15.00. 
Use HANDY Postpaid Card. Circle No. 126 


kit in a box consisting of a gage handle 


Non-Symmetrical Parts 

A new line of automatic feeders for 
eve bolts, set screws, thumb screws, 
hook bolts, studs, pins, specials and 
other headless or non-symmetrical 
headed parts has been announced by 
Automation Development Corporation, 
Willoughby, Ohio. 

The machine illustrated is adjustable 
and tooled to handle 5 different eye 


; : FOR ANGULAR TOOLING....ROBBI 


_ ” Magna-Sine * 


sar 
VY, 


, Magnetic Sine 
bolt sizes, on the same track, from Plates for precision A look at the record shows exactly why Robbins pt 
ney § the ng | be Fe — a hs grinding equipment for angular tooling should be your first 
ength throu D. overa — << ice! 
lena The lesbian can be modified Bape? egies. selena nie 
to handle an overall length of 6”. 
The unit uses a vibratory feeder. 
Parts go down a track to an escapement 
that orients them shank first. The 
feeder is synchronized with the machine 
and operates in a speed range up 
through 75 pieces per minute, 
Automation Development Corp., 
38845 Mentor Ave., Willoughby, Ohio. 
- 
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the 


1 ST to originate the idea of a simple sine plate 
for faster angular toolroom set-ups—1936 


general distribution—1936 


1ST '° build a non-magnetic sine plate de- | 
“~~ signed specifically for precision inspection | ANG 
—1946 


Heavy Doty Sine 
Plates for angular 


variety of sizes. 


Use HANDY Postpaid Card. Cirele No. 124 


Sheffield Electronic Internal 


_ shown. | ~~~ chining—1954 


1 ST and the only one with the exclusive “PERMA- 


Calibrating Master Adjustable FLAT” SWIVEL BLOCK—1956 


Over 5” to 36” Range 


Sheffield’s new electronic Internal 
Calibrating Master is adjustable over 
a range from 5” to 36” and is avail- 
able with a dual electronic amplification 
of either 1000/2000; 2500/5000; 5000/ 
10,000 or 10,000/20,000 to 1. Amplifi- 
cation within each dual range on the 
Sheffield Accutron electronic amplifier 
can be switched from one to another 
without realignment of the indicating 
meter mechanism. The gage operates 


on 110 volt 60 cycle A. C., but readings —xot m 
are unaffected by line voltage fluctua- bend 
tions from 65 to 150 volts. ‘ OMER E. commant 
Che range of adjustment is provided 24800 PLYMOUTH ROAD ~* ose heaping 
by a series of %” dia. bars of different ALSO PRODUCERS OF SPECIAL MACHINERY, AUTOMATIC ASSEMBLY MACHINERY 
Encircle No. 247 on postpaid cord 
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a complete line of sine plates for every angular 
set-up problem in precision machining, grinding 
A and inspection. We also offer complete engineer- 


Inspection Sine 
Plates for precision 2 
inspection and | of special problems, and are now building high- | 
production automatic assembly and other special §@ 


light machining on 
single or com- 
pound angles. 


ro ee, 


1ST ' build these as a standard product for Sry 


mone Wee 8 8=—s J ST with a permanent magnet chuck—1948 -M ACHINING 


ie square model == | ST heavy duty sine plate for angular ma- —_— 


Robbins is the only sine plate manufacturer with Sty 


od 


ing and manufacturing facilities for the solution | ANGULAR 


machines. Send for sine plate literature, or yspectio 
send us details of your requirements in special 
machinery. 
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Ex-Cell-0’s Part in New Atlantic Cable 


Recent stories in the nation’s newspapers, cover- 
ing the late September opening of the first trans- 
Atlantic telephone cable, stress the technical prob- 
lems encountered in the $42,000,000 undertaking. 
The new cable connects the U.S. with Europe. 

One of these problems was the development of 
“repeaters,” used to amplify the human voice along 
its 2000 miles of cable travel. The repeaters are 
spaced at forty-mile intervals and cost $75,000 apiece. 

To enable the repeaters to withstand the great 
strains of cable laying and the terrific pressures at 
ocean bottoms, positive methods for protecting the 
costly devices were worked out by the designing en- 
gineers. As part of the protective armor, a series of 
steel rings were manufactured for the project by the 
Precision Parts Division of Ex-Cell-O Corporation, 
Detroit. 

Two sizes were required—an inner and an outer 
ring. As assembled, the inner rings were placed 
end-to-end to sheath the repeater. The close-fitting 
outer rings were then slipped over the others to cover 
the joints. Mating diameters of the rings were held 
to .0004” total limit. Copper foil, jute and steel wire 
wrappings completed the watertight covering. @ @ 


‘Check and Compare! | 


36” x 32” BARREL UNIT 
NO STANDARD EQUIPMENT : 


(Nearest comparadie unit) 


OF BARREL |~ 22... | 

FINISHING |=" = 
EQUIPMENT | "2222" 
i 
SO MANY | S22 


COLOR ENGINEERED CABINET 
oF sate and fatigueless operation 


EXTRA FEATURES | 


VAR) SPEED MOTOR 


Take a minute | Yom vourase conraous 


RECESSED AMO S10E 
MOUNTED FoR SAFETY 


... Check 

SPEED-D-BURR —- ~“_ 
extra features START Tien 
against your present 
finishing equipment— —_ ‘ 
or compare with POSiTive STATIC BRAKE 


DIRECT READING 
TaCmomeren 


equipment you plan aanen - 
to install. No 


ones about it... 
the total equals 
more dollar value 


when you bu ™ FUTURAMA 


SPEED-D-BURR!! SERIES 
Custom Styled 


for MODERN 
INDUSTRY 


SPACE MISER 

FUTURAMA LINE 

MITY-MITE LINE 

HANDLING EQUIPMENT 

MEDIA AND COMPOUNDS 

Service is our most important product... Use it! 

SPEED-D-BURR CORPORATION 

3613-A San Fernande Road, Glendale 4, Calif. 
Encircle No. 248 on postpaid card 


THE HANDY WAY 
TO GLARE PROOF 
PROTECTION 


KIM-CLIP is a simply designed spring clip which holds 
melter’s spectacles or plastic protective shields for weld- 
ing and grinding operations. KIM-CLIP fits all types 
and makes of spectacles and can be attached in seconds. 
Adjustable to three definite positions: Up, OUT or 
Down. Extremely light weight and inexpensive too. 


: e 
= imball SAFETY PRODUCTS COMPANY 


9310 Wade Pork Avenve + Cleveland 6, Ohio 
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Free Catalogs and Bulletins 


To receive your copy of any of the literature listed here use 
the post-paid card opposite page 48. Just circle the proper 
number on the card and mail it. We'll do the rest. 


Multiple-Head Conveyor-Type 
Belt Grinders 


A new 4-page bulletin describes 
various models of multiple-head abra- 
sive belt grinders, manufactured by 
Engelberg Huller Company, Syracuse, 
New York. Illustrated machines are 
designed for high-volume flat surfacing 
or ferrous and non-ferrous metals, glass, 
plastics, ceramics and other materials. 
Included in the two-color bulletin are: 
photographs, with complete specifica- 
tions, of one-, two-, four-, and five 
head models; two-side model for sur- 
facing of both sides of flat parts; pro- 
duction and operational photos; and 
illustrations of processed parts, with 
data on abrasive belts, tolerances, and 
production rates. 

Engelberg Huller Company, Inc., 831 
W. Fayette Street, Syracuse 4, N.Y. 

Use HANDY Postpaid Card. Circle No. | 


Surface Grinder 


Bulletin describes new Reid Brothers 
Model 824 surface grinder just intro- 
duced. Having a table 8 x 24 inches, 
the machine has a capacity of 15 inches 
from table to wheel. Machine features 
full power controls of all grinder ad- 
justments, to meet production grinding 


Descaling Steel Mill Products 


“Steel Mill Cleaning News” has been 
published by Wheelabrator Corpo- 
ration. Dealing with the mechanical 
blast descaling process, the bulletin 
covers descaling of hot rolled steel 
sheet and strip, slabs and billets, and 
plate. It also deals with the condition- 
ing of ingot molds, dressing of mill 


rolls, and cleaning of structurals prior 
to the application of surface coatings. 
The illustrated publication contains al- 
most a dozen case histories taken both 
from mills and from users’ plants. 

Wheelabrator Corp., 1169 South 
Byrkit St., Mishawaka, Ind. 

Use HANDY Postpaid Card. Circle No. 3 
Cutter Grinder 

Quickset Model E cutter grinder is 
described in 4-page bulletin. Machine 
is cam-controlled for helix and OD 
grinding, taper grinding, end and side 
tooth grinding, or left-hand grinding. 
Clearance angles are quickly obtained 
by use of cams and reference chart. 
Grinding capacity is 4-in. OD x 7-in. 
long. 

Crosby Machine Tool Co., 4916 San 


Fernando Rd., Glendale 4, Calif. 
Use HANDY Postpaid Card. Circle No. 4 


GRINDING 
FIXTURE 


Does 5 Operations with- | 
out removing cutter from 
its ARBOR! 


On cutters up to 8” in diameter, 
the No. 6 fixture, as shown with 
our No. 6A _ heavy-duty, right- 
angle, ballbearing spindle workhead: 
Sharpens side teeth on both sides. 
Sharpens peripheral teeth. 


4 THESE DEPENDABLE GRINDING FIX- 
TURES SAVE THE LIFE OF YOUR CUTTERS. 
Write for our catalog 603 


Generates small or large radii 
on both corners of each tooth. 
(Other workheads available) 


requirements. Table is powered by rub- 
ber timing belt, with variable traverse 
up to 75 feet per minute. 
Reid Brothers Co., Inc., 
Mass. 
Use HANDY Postpaid Card. Circle No. 2 


Beverly, 4.UNIT 1A 
This Universal Cutter 
Grinding Fixture fits any 
universal tool or surface 
grinder. 


rite, 
b 


ee ee 


J 
é 


Radial Grinding Attoch- 
ment D combines with 
Unit 1A for sharpening 
end mills with square, 
conical, or ball nose 
shapes. w 


— 
NEW FINE-ADJUSTMENT SLID- 
ING SWIVEL GIVES SMOOTH, 
PRECISE INDICATOR SETTING 
Smooth, positive positioning of 
finest dial indicotor is readily 
accomplished by the fine-aodjust- 
ment Sliding Swivel. Final precise 
positioning is accurately made 
for shorpening uted end —t By sight ‘movement of conven 
or ball-nose mills, The AURITE FOR A”. 


inden Gas momtam Cer SLIDING SWIVEL FOLDER 


CHELEAU TOOL & DIE CO. 


North Main St., Leominster 1, Mass. 


Radial ey Fixture 
ut 


Reid Model 824 Surface Grinder Encircle No. 250 on postpaid card 
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Free Literature 


continued 
Grinding Lubricants 


Comprehensive loose-leaf catalog now 
available from White & Bagley con- 
tains valuable information on the var- 
ious W & B grinding lubricants for 
a wide range of work. It offers help 
in selecting the proper lubricant 
whether paste-form, straight oil, water- 
soluble or base. Page on W & B Bases in- 
cludes blending chart covering vari- 
ous metals and operations. 

The White & Bagley Co., P.O. Box 


1171, Worcester 1, Mass. 
Use HANDY Postpaid Card. Circle No. 5 


Non-Inflammable Solvent 


An illustrated twelve page booklet 
describes Immunol, a_ non-alkaline, 
non-acid detergent and rust preventive 
that cleans, degreases and rustproofs 
metal in one operation. The booklet 
tells how solvent eliminates the fire 
hazard; replaces other soaps, alkalies 
and solvents; eliminates problems of 
dermatitis, toxicity and skin irritations. 
The product can be applied by wiping, 
dipping or spraying, and is said to 
mix with hot or cold, hard er soft 
water. 

Harry Miller Corp., 4th & Bristol 
Streets, Philadelphia 40, Pa. 


Use HANDY Postpaid Card. Circle No. 6 


Roto-Finish maintains exact tolerances on precision parts with 
no significant dimensional changes. It makes possible a wide 
range of finishes applicable to parts of almost any size or shape; 
finishes a variety of materials — at big savings in manpower 
and costs. Without obligation, send sample unfinished parts 
to us. Include finished part for guide and your specifications. 
Roto-Finish will finish parts in its laboratory. You get a com- 
plete process report. You are guaranteed results and a finish 


that counts! 


WRITE FOR FACT-PACKED ROTO-FINISH CATALOG NOW 


n- mesh, 


3730 Milham Road, Kalamazoo, Michigan 
Originators eof the Roto-Finish Process 


COMPANY 


P.O. Box 988 
Phone FI 3-5578 


Encircle No. 251 on postpaid card 
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Crankshaft Grinding Wheels 


Simonds Abrasive Co. has issued a 
new catalog bulletin ESA-263 about 
crankshaft grinding wheels for pro 
duction use in automotive type engine 
plants. Special information is included 
for multiple spindle set-ups for grind 
ing main or line bearings, and for 
single wheel set-ups for pin bearings. 
Also included is data on regrinding 
automotive crankshafts in the auto- 
motive service trade and production 
grinding wheel specifications for cam- 
shaft grinding. 

Simonds Abrasive Co., Tacony and 
Fraley Sts., Phila. 37, Penna. 


Use HANDY Postpaid Card. Circle No. 7 


Leveling Jacks 


Enterprise Machine Parts Corp. offer 
a new bulletin on their expanded line 
of machine leveling jacks. Bulletin J 
provides complete information on avail- 
able models, sizes and capacities, to 
gether with data on reducing vibration 
in machine tool set-ups. Marketed un- 
der the name of Empco, the leveling 
jacks provide dependable support and 
positive leveling adjustment for pro f 
duction machines, tool room equip- 
ment, special machinery, industrial 
furnaces, large surface plates, assembly 
fixtures, etc. 

Enterprise Machine Parts Corpo 
ration, 2731 Jerome at McNichols Road, 
Detroit 12, Michigan. 


Use HANDY Postpaid Card. Cirele No. 8 

Precision Brush Finishing 

Getting double duty from centerless 
grinding machines is explained in a J 
four-page leaflet which contains a brush 
specifications chart. It tells how to re- 
duce down-time on centerless grinders 
by extending their use to precision 
brush finishing on cylindrical parts. 
Types of finishing possible and charac- 
teristics of brushes needed are de- 
scribed. 

The Osborn Mig. Co., Cleveland, O. 


Use HANDY P d@ Card. Circle No. 9 
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grades, grits and sizes. Slip sheets cov. [ Coa 
ering handling equipment and other 
special units are also offered. 

Speed-D-Burr Corp., 3613 San Fer- 
nando Rd., Glendale, Calif. 


Use HANDY Postpaid Card. Circle No. I! 


4-Inch Concentric Grinder 


A new catalog is available describing 
the Landis 4” concentric grinder. This 
is a shoe-type centerless grinding meth- 
od for ring-shaped parts such as 
bearing races with either straight or 
profiled shapes. O. D. grinding of 
small parts with accuracy is made pos- 
sible by a new concept in work hold- 
ing developed by Landis, which uses 
a magnetic face plate on the head- 
stock spindle. Machine may be equipped 
for automatic loading, power dressing. 


Landis Tool Co., Waynesboro, Penn. 
Use HANDY Postpaid Card. Circle No. 12 Landis 4” concentric grinder. 


Mechanical Comparator 


ws Pratt & Whitney Sigmatic mechani- 
cal comparator is a moderately-priced 
= self-contained instrument designed for 
a close tolerance inspection. Eight-page 
- ri circular describes features and oper- 
". ation of comparator, which offers re- 
a peatability on the higher magnifi- 
oe cation models to millionths of an inch. 
8 Flush pointer eliminates reading errors 
wet due to parallax. Over-run design pre- 
vents damage to mechanism if over- 
— size parts are presented to the gage. 
4 Pratt & Whitney Co., Inc., Charter 
vs Oak Blvd., West Hartford 1, Conn. 
| Use HANDY Postpaid Card. Circle No. 10 
Barrel Finishing Catalogs 
ffer “How to Reduce Production Costs 
line 80°% or More” shows how this savings 
etin can be made and presents representa- 
vail. fe tive units of the various equipment 
to- lines. “Futurama Line” pictures the 
Non streamlined, custom-styled Futurama 
un- [ ¢quipment, most adaptable to high pro- 
ling J) ‘luction needs, “Mity-Mite Line” offers 
and a unit for every size plant. “Media and 
Dro- Compounds” shows a wide variety of 
Lip- 
rial 
bly 
‘po 
rad, 
PEERLESS WIDE BELT SURFACER... 
for wood, plastic and metal, 
In addition to centerless machines, Production Machine Company : 
less also makes the famous Peerless Abrasive Belt Surfacers. 
? Of heavy duty construction throughout, these machines are 
ush built to operate continuously on all types of platen grinding, 
re sanding, and surfacing jobs using abrasive belts. Available 
lers in vertical type as illustrated with work table and miter gauge 
ion adjustable for angles to 45°. Horizontal type has moveable 
rts. work stop and may be adjusted to any position on the picten. 
rac- Made in three sizes for belts 9”, 14", or 20” wide. Write 
e for bulletin with full specifications. Dept. F. 
ww . 
0. | Men's sight-yeon-eld' designed tt oll by PRODUCTION MACHINE CO., Greenfield, Mass., U.S.A. 


himself.” 


Encircle No. 252 on postpaid card 
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Free Literature 


Pneumatic Symbols, 
Template Guide 
This booklet lists all JIC symbols for 


pneumatic valve controls and is pack- 
aged with a drafting template guide. 
Simplified drawings in each category 
may be used to designate the pneumatic 
equipment of any manufacturer, and 
the template guide is an aid in drafting 
the desired symbols. Further assistance 
is provided by the coding system in the 
booklet, which keys each of the sym- 
bols to the guide code and to the Ross 
catalog number. 

Price one dollar. Ross Operating 
Valve Co., 120 E. Golden Gate Rd., 
Detroit 3, Mich. 


Use HANDY Postpaid Card. Circle No. 13 


Catalog No. IPC-6-56 contains the 
principles of air gaging with the col- 
umn Precisionaire. Features basic tool- 
ing for inspecting internal and external 
dimensions and conditions, and types 
and sizes of adjustable air-gage tooling. 

The Sheffield Corp., Div. 610, Day- 
ton 1, O. 


Use HANDY Postpaid Card. Circle No. 14 


Universal Grinding Head 

A grinding head with universal mo- 
tion in an infinite number of directions 
provides operating versatility, can be 
used for complete sharpening of most 
cutting tools. Claimed to eliminate elab- 
orate setups, save time, cut costs. 

Folder available from Spiral Step 
Tool Co., 5400 N. Damen Ave., 
Chicago 25. 


Use HANDY Postpaid Card. Circle No. 15 


SE 


to ‘do small grinding ie. 


FAST... 


you need 


the 


SANFORD 


Model SG 
SURFACE GRINDER 


This unrivalled small parts 
grinder can be depended upon 
for micro accuracy. It’s easy 
to use too . . . every hand 
wheel and operating switch 
is at your finger tips. 


Designed and built by engi- 
neers and tool makers of rare 
foresight for tool, die and 
gage work, it has been con- 
stantly preferred after these 
many years of proven worth. 


Write for fully illustrated 
literature, replacement parts 
and special attachments data 
with price list. 


For WET or DRY 


grinding, specify 
optional equipment. 


PARTIAL SPECIFICATIONS — 


Chuck Surface—3”x5” or 4”x6". 
Table travel — 8”, traverse 4”. 
Vertical head movement — 6”. 
Work area under 4” wheel — 6”, 
with chuck — 4”. 
Standard grinding wheel — 
» 34” x yy". 
Spindle speed — approx. 5500 RPM. 
Motor, 1/6 HP, single or 3 ph., 
dynamically balanced. 
Dimensions — 23” x 30” x 27” high. 
Net wt. approx. 160 Ibs. 


Barrel Finishing Equipment 


This loose-leaf catalog presents and 
illustrates the Johnny and Johnny )r. 
barrel finishing machines; barrels for 
both models; other barrel finishing ma. 
chines, including one submerged type; 
handling equipment; Recip-O-Rator. 

Ultra Sheen Div. of B. W. McIntyre 
Co., Reseda, Calif. 


Use HANDY Postpaid Card. Circle No. 16 


Wheel Dressers 


Literature is available which pictures 
six types of wheel dressers, plus spindle 
unit mounting studs. Holders for all 
types of grinders. 

Aer-O-Matic Tool Co., 5059 W. 
Diversey, Chicago 39, Ill. 


Use HANDY Postpaid Card. Circle No. 17 


Abrasive Cutting Principles 


“Principles of Abrasive Cutting, Its 
Development and Application” traces 
the history of abrasive cutting from pre- 
historic times. Booklet has been pre- 
pared to explain the Campbell abrasive 
cutting method and illustrate the ma- 
chines which perform this process. 

Campbell Machine Div., American 
Chain & Cable Co., Inc., Bridgeport, 


Conn. 
Use HANDY Postpaid Card. Circle No. 18 


“He must've come with that last shipment 
of diamonds from Africa.” 


A STEAL 


Divine Bros. 4 Stage Automatic Polishing 
& Buffing Machine, equipped with 4 
Heads—20 H.P. each with 45 ft. con- 
veyor. Heads can be removed and used 
separately. Ideal for polishing of strip, 
moulding, hardware, bumpers, iron 
parts, etc. Has seen little use. Original 
cost over $18,000. Will sacrifice to first 
offer of $3000.00. Photos available. 


Representatives in major industrial areas 


ANFORD MANUFACTURING CORP. 
10266 Commerce Ave., Union, N. J. 
Encircle No. 253 on postpaid cord 
GRINDING and FINISHING 


STAFFORD MFG. CO., INC. 
145 - 68th St. Brooklyn 20, New York 
HY 2-6000 
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News of the Industry 


Norton Announces Reorganization 


Norton Company has created three 
new divisions in a reorganization ef- 
fective September 17. In making this 
announcement, President Milton P. 
Higgins said, “Norton Company has 
now grown to a point where it is neces- 
sary to broaden the base of responsibility 
for the operation of the company. It is 
our firm intention to leave an increasing 
amount of responsibility in the hands 
of the division managers.” 


The three new divisions are the 
Abrasive Division, headed by John 
Jeppson as vice president and general 
manager, the Refractories Division with 
William G. Fallon as general manager, 
and the Electro-Chemical Division, 
headed by Howard J. Daley as vice 
president and general manager. 


This brings the number of divisions 
within the company to six. The others, 
which are not affected by the change, 


John Jeppson 


are the Grinding Machine Division, 
Behr-Manning Division (located at 
Troy, New York) and Norton Behr- 
Manning Overseas, Inc., which handles 
export sales and operation of overseas 
plants. 


Although the terms “abrasive divi- 
sion” and “refractories division” have 
been used loosely within the company 
for many years, this is the first time 
they have been organized along true 
divisional lines with a general manager 


in charge. 
November, 1956 


New Posts 


As a result of this organizational 
change, two other posts have been 
created. 


Ralph M. Johnson, formerly vice 
president in charge of sales of abrasive 
and refractory products, becomes vice 
president and director of sales. His 
will be the responsibility for giving 
functional guidance t the general 


GRE bk SS, 
_HERE’S A 


a 


- and Yours Will Nod, Too 


When You See What 
4 You Can Do With This 
One 


wee et 


Give this versatile head the nod 
and save time and money these 
seven ways: 


1. You can use cup wheels for practically all 
clearence angles and thus produce a cutting 
edge on tools that lasts longer because it is 
stronger. 

2. Yow can keep the tooth rest on the center line 
of the cutter for practically all grinding on 
centers or in the work head. 

3. You can grind most cutters and reamers all 
over with a single set-up using the swivelling 
table and Pope tilting head. 

4. Yow can read all clearance angles directly in 
degrees from the scale provided on the head. 
No more mistakes. 

5. You can get the right clearance angle on such 
tough grinding jobs as slab mills, taper 
reamers, angular cutters and form tools. 


EAD THAT TIL 


SUPER PRECISION 1 HP, 
3600 RPM MOTORIZED TOOL AND CUTTER GRINDER 
CLEARANCE ANGLE SWIVELLING HEAD 


——ae 


Adie, 


managers of the three new divisions 
with respect to sales policies, methods of 
distribution, distributor policies and 
selections, training of sales personnel, 
sales promotion, prices and pricing 


methods. 


Mr. Jeppson also becomes vice presi- 
dent and director of manufacturing. 
He will be responsible for giving func- 
tional guidance in the field of produc- 
tion to the general managers of the 


f 


7. Yow have « head that's so easy to adjust and 
use it saves you time and money every time 
you grind a tool. 


Encirc:e No. 254 on postpaid cord 
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News of Industry 


continued 


other two new divisions. In this capac- 
ity, he will have continuing respon- 
sibility for the plants engineering, in- 
dustrial engineering and quality con- 
trol departments. All these appointees 
will report to Ralph F. Gow, executive 
vice president. 


The Abrasive Division will have the 
responsibility for the production and 
sale of abrasives, both crude and fin- 
ished; grinding wheels; and other 
bonded products for abrasive uses. The 
newly opened grinding wheel plant 


at Santa Clara, California will be part 


of this division. 


Mr. Jeppson, 39, is the grandson of 
one of the founders of the company. 
He began his business career at the 
Worcester plant in 1940 following 
graduation from Amherst College. In 
1948 he became the first superintendent 
of Plant 7, Norton’s newest Worcester 
grinding wheel manufacturing plant. 
In that same year, he was elected to the 
board of directors. He was elected a 
vice president in 1953. 


Prior to his present appointments, 
Mr. Jeppson was vice president in 
charge of the manufacture of all abra- 
sive and refractory products. ° 


HORIZONTAL | 


mum precision and accuracy Powerful 


, 7 
4 
‘ ee 
Cross movement by the table assures max: 
3 


at the high quality job 
i you can do with BLOHM’s new 
line of horizontal surface 
amazed at the 


heavy-duty 5 hp motor mounted directly on 
spindle operating on adjustable oilmatic 
bushings — pressure lubrication - Use wheels 
up to 4° with cross feed up to 2'2" per stroke 

These features, plus the unusually sturdy 
overall construction, eliminate virtually al! 
vibration and insure maximum concentricity 
Exclusive BLOHM MICROTI?P in-feed and 


p 
i 


Cincinnati Milling Products 
Div. Appointments 
Philip O. Geier, Jr. has been ap 


pointed to the new position of Assist- 
ant Manager and Harold W. Cottrell 
to Sales Manager of the Cincinnati 
Milling Products Division, Cincinnati 
Milling & Grinding Machines, Inc. 


Mr. Geier, who has been Sales Man- 
ager for the past two years, has been 
with Cincinnati Milling for over 17 
years. Mr. Cottrell became associated 
with Cincinnati Milling in 1936. 


The Cincinnati Milling Products 
Division manufactures Cimcool Cut 
ting Fluids and Cincinnati “PD” 
Grinding Wheels. 


depth-feed contro! permits automatic finger 
tip adjustment up to .0002° on cross feed 
and 0004" in depth feed 


Pi 


M ASE RAT Write, Wire or Phone for 
detailed descriptive literature. 


extremely low cost! 


WESTBURY NeW YORE 


Encircle No. 255 on postpaid cord Harold W. Cottrell 
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Executive Appointments at 
Gear Grinding 


Three major executive appointments 
have been announced by Gear Grind- 


St. Paul, and will be responsible for 
the sales and service of Torit unitized 
dust collection equipment in this area. 


Bay State Appoints Deneau 


ap. 
Machine Company. 
SiSt- ins + pany 
trell William F. Wilson has been named James D ‘ Deneau has been promoted 
re act to Michigan District Account Execu- 
nati [| executive vice president of Gear Grind- Higy oeg ee Siesdhan Mad 
nati ; Wiliam J. Taylor is the new vice ie oai wy a Mace. Th; —_ 
president and general manager of Re- Ry, Va, ae. sas 2S 
public Gear Co.; and Fred F. Miller new position effective October 1, it 
fan- § is now vice president of Detroit Bevel | WaS announced by S. Gordon Saunders, 
een BH Cear Co. manager of the Bay State’s branch 
17 Nl a ee yy a ey office located at 25600 Princeton Road, 
ated nouncing the appointments, Gear Inkster, Michigan. 

Grinding President Edgar D. Leon Mr. Deneau has been an abrasive 
ucts said the company’s policy of investing engineer for Bay State in the Detroit 
Cut. authority and responsibility in young area since 1948. 
ry fF men has been demonstrated in the 


. 


nominations. 


William F. Wilson 


The presidency of Republic will be 
ieft open temporarily, Leon said, and 
Taylor will run that subsidiary through 
his new position. The resignation of 
Herbert S. Ries created the vacancy. 

Wilson formerly was vice president 
in charge of engineering and manufac- 
turing at the parent company. He has 
been with Gear Grinding for 314 years. 

Taylor moves into Republic from 
Detroit Bevel, where he served 11 years. 
He had been vice president, administra- 
tion, for the past 18 months. 

Miller, a 22-year veteran with Gear 
Grinding and Detroit Bevel, has been 
vice president of operations and director 
of engineering at Detroit Bevel. He 


Are you . grinding with 1957 model grinding 
wheels or just letting the old “model burner” 
do? 


Let us show you what real wheel develop- 
ment is. For example, a flexible rubber 
bonded wheel that operates safely at 16,000 


f.p.m. 


Let Pekay show you the way. 
Send For Complete Information. 


7 PEKAY ABRASIVES, IN 


CENTER 9-4600-1 
Encircle No. 256 on postpaid cord 


began in the shop at Gear Grinding 
and has worked in practically every 
phase of the operations. ° 


Edward V. Schuerer has been named 
district representative in the state of 
Wisconsin and the upper peninsula of 
Michigan for Torit Manufacturing Co., 
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industry 
Observer 


Detroit Free Press reports that 
Kaydon Engineering Corp., Muskegon, 
Mich., makers of precision thin-section 
bearings, has come out with a “gage 
and feed” system for centerless grinders 
claimed to eliminate manual gaging, 
give faster production, better wheel life. 
Called “Size-O-Tron.” 


Sales of optical comparators have 
zoomed in the past twelve months, ac- 
cording to makers of such equipment. 
They attribute increase to demand for 
closer inspection and control of fine- 
tolerance work. Entrance of a new pro- 
ducer in the field this year is proof 
enough of growing use of optical com- 
parators. 


G & F editor Bill Schleicher is on a 
tour through West Germany to observe 
its booming postwar economy which 
has captured so much of the world’s 
capital-goods market. We hope to have 
a report on Bill’s trip in our December 
issue. 


LOW COST 
GRINDERS 


RIBON UNIVERSAL GRINDERS 


Electro mechanical and hydraulic models 
produced by one of Europe's largest grinder 
manufacturers pl tely universal with 
swinging internal grinding heads. 14"x 
2x5" O.D. wheel with 3-H.P. and 18000 
and 35000 I.D. spindles with 112 H.P. Long 
conical adjustgble plain bearings in both 
wheelhead and workhead with automatic 
pressure oil bath lubrication. All machines 
have automatic table traverse and infeeds. 


11x20" Electro Mechanical Grinder 


$3450.00 tob N.Y. or Chgo. 


11x32" Electro Mechanical Grinder 


-»$3600.00 fob N.Y. or Chgo. 


....$3850.00 fob N.Y. or Chgo. 


11x42" Electro Mechanical Grinder 


12x20" Hydraulic Plunge Cut Grinder 


$5950.00 fob N.Y. or Chgo. 


CENTRI CENTERLESS GRINDERS 


Close tolerance production units capable of 
.0001” tolerances in production. Long conical 
adjustable plain bearings on both grinding 
wheel and feed wheel spindles with pressure 
oil bath lubrication. Equipped for bar feed, 
thru feed, and infeed work with automatic 
ejectors and automatic cycling on infeed 
where desired. Diamond or crush dressing on 
both wheels with contour form and, taper 
dressing of wheels by either hand feed screw 


or hydraulically. 


“MODEL 0 Work diameters .012"-/2" ($1950.00 


fob N.Y. or Chgo.) 10x2)2x5 wheel with 
2% HP. 


MODEL 1 Work diameters .016"-2" ($3450.00) 
12x4x5 wheel with 74 H.P. 


MODEL 3 Work diameter .030"-3" 16x8x5 
wheel with 16 H.P. Hydraulic Dressing of 
wheels and hydraulic automatic Variable 
cycling for infeed ($6475.00) 


THE AMERICAN HERFORDER CORP. 


1801 W. COLUMBIA AVE. 
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Behr-Manning’s Metal Finishing 
Show in Cleveland is sure to turn up 
some new and interesting applications 
of coated abrasives, as well as new ma- 
chines to use them. We'll have a full 
report on the show in December. 


Look for an announcement from a 
major surface grinder builder of a 
grinder with electronic control of table 
travel limits and table speed, using 
simply-operated knobs for both fune. 


tions. 


There are some mighty interesting 
titles in the new list of films on machin- 
ing available from members of the 
National Machine Tool Builders’ As 
sociation. It will pay you to check the 
NMTBA catalog for the films you 
haven’t seen—many of them will be 
useful in training programs, etc. Copies 
of the 24-page catalog are available 
from the National Machine Tool 
Builders’ Association, 2071 East 102nd 
St., Cleveland 6, Ohio. Requests for 
individual films are made directly to 
member companies. 


Use of static-type electronic controls 
for repetitive machine cycles is on in- 
crease. Springfield Machine Tool Co., 
which used Westinghouse Cypak con- 
trols for two grinders delivered to 
Ford over a year ago, reports satisfac. 
tory operation of the units, will deliver 
two similarly equipped grinders to 
Chevrolet Toledo. G & F will have a 
full report on the use of Cypak for 
grinder control soon. 


Automatic wheelguard dressers are 
being seen in more shops than ever 
these days, even for straight dressing 
jobs. Reason for their use is that they 
give a dependable dressing time for 
accurate estimating, and that they do 
a better job of dressing, with longer 
diamond life, better results as far as 
the face of the wheel are concerned. 


“Boy, that’s punching it, Ralph!” 
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Safe and productive grinding depends to a large 
degree on the condition of the wheels used, and 
this in turn depends on how the wheels are handled 
and stored. Proper storage facilities for grinding 
wheels must keep the wheels dry, at a reasonably 
constant temperature, properly and adequately se- 
cured against rolling, protected from falling objects 
or trucks moving through the plant, cushioned when 
stacked one upon another, and supported free from 
bending strains. 

DO’S 

1. DO provide proper racks, bins, or drawers for 
storing various types of wheels. 

2. DO store straight and tapered wheels on edge 
in racks with two-point cradle support, and _parti- 
tions separating individual wheels. 

3. DO use flat shelf for storing thin wheels with 
organic bond, laying them flat to prevent possible 
warping. 

4. DO stack cylinder wheels and large straight 
cup wheels with corrugated card cushions between 


SHARPEN END MILLS 


Quickly, Completely, In Your Own Shop 


—with: This 


MULTI-SPIRAL 


END MILL GRINDING 
FIXTURE 

* Simple to operate 
* Finish-grind spiral lips 
and end in one operation. 
* Grind left hand end mills 
as easily as right hand. 
* Do “Radial Relief” by 
grinding inside the wheel. 
* One million different 
leads, right and left hand. 


Enables you to sharpen end mills 
quickly, expertly, in your own shop. 
The Head can be detached and used 
on cutter-grinders, surface-grinders 
and milling machines for various 
types of spiral grinding or milling, 
such as flute grinding, web thinning, 
tap grinding, step grinding and form 
relief grinding for end cutting. Send 
for details now! 
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the flat sides, or in the same type racks used for 
storing large straight wheels. 

5. DO stack large flaring cup wheels on a flat 
shelf face to face and base to base. 

6. DO use bins or boxes to store internal wheels, 
cups, and other small size wheels or points. 
DON’TS 

1. DON’T handle wheels carelessly. This causes 
wheel breakage. Grinding wheels break relatively 
easily. 

2. DON’T drop or bump wheels against each 
other or against other objects. 

3. DON’T roll abrasive wheels like a hoop. 

4. DON’T pile heavy objects on top of wheels. 
Treat them as you would any other fine tool. 

5. DON’T store wheels in damp, or where there 
are extremes of heat or cold. 

6. DON’T store thin wheels on their edge. They 
may warp, become unfit and unsafe to use. 


enough 
for ball 
burnishing 


ESBEC 


series HD 
ABRASIVE TUMBLING BARRELS 


never need babying, even on the toughest jobs. 
You can count on uninterrupted production, long 
life and low upkeep. They’re truly heavy-duty, 
with extra-rigid welded-steel drums, oversize 
self-aligning bearings, plus power to spare. They 
give higher production rates with their low 
loading heights, large unobstructed door open- 
ings, quick-locking safety doors, and safe 
accessible controls. 

All essec barrel finishing equipment offers prac- 
tical, profit-producing features based on first- 
hand experience in our own, and other finishing 
plants. Write for catalog today! 
EQUIPMENT SUPPLIES 


BARREL FINISHING CORP. 


20 BEECH ST., BYRAM, CONN. 


ABRASIVES 


= 
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Adaptor for strangh! bushed wheel — list price $4.75 


SEE YOUR GRINDING WHEEL SUPPLIER 


16816 Waterloo Road 
MORRISON PRODUCTS INC. + Clevelend 10, Ohie 


BRINGS YOU 
NEW HIGH SPEED 
HEAVY PRODUCTION 
AT LOW INITIAL COST 


A popular disc grinder that 
incorporates features wanted 
most by industry. Table moves up 
and down, tilts accurately and 
squares automatically. Wrap-over 
guard tilts back to handle work at 
top of disc. Available in three disc 
sizes, 15”, 16”, 20” Specifically engi- 
neered to handle heavy production 
schedules at high speed with extreme 
accuracy. Economically priced. Write 
today for complete information and 
name of distributor nearest you. 


Encircle No. 261 on postpaid card 


Dealer Inquiries Invited 


ENGINEERING & SALES, INC. 


11090 S. ALAMEDA ST. LYNWOOD, CALIF. 


GRINDING end FINISHING 


High production snagging of heavy castings is a safe job 
when performed correctly. With wheels properly balanced and ous 
with guard flaps down to within 14 inch of wheel face, operator port 
is adequately protected with goggles and heavy protective FB jun, 
garments on fast-paced foundry job. weet 


Revolving turntable allows the operator to work all around 
the casting without stop for re-positioning . . . an addition Th 
to the standard Wolverine rectangular benches — Provides: 

@ Better dust collection due to higher velocity. @ New de- BA 
sign, permitting exhaust outdoors where required, or return 

to room if desired. @ Standard velocity, 300 feet per min- w 
ute, and, if application requires, higher velocities available 
up to 800 feet per minute. @ Ideal system for collecting dust 
from grinding, polishing and sanding operations. 

Heavy duty industrial viscous filters in rear compartment 
remove dust from air stream and axial flow fan in top of rear 
compartment discharges ver- 
tically back into the room 
or outdoors if required. 


VERI 
Dept. G ENT C 


Encircle No. 262 on postpaid cord 


4 ‘ si pot sae, 2! ‘ > M * nee i . 
— ago en CON ‘gph tie I 
‘ ' i\) oo we | fea = a4 Z b| 
4 gEAP p05. ystCe tat) ee 
af ate 9s HE ; i r ) G As * ? 
i >\O, | | ea 
of pe é ’ 
j | \ A ov | lia: . 
i Cae Se ome 
hy ; ' . oy F ; ram ‘W. . % \ -\ 
F 2 4 — 3 3 ae * (43) ; —~ ; 
we ‘a ee éf wy y é PF g Pa 4 4 
. a.~ A oats: f : 4 
nA o Oy Sg? NST 
# Pa § VOLVES oy ’ | jc ‘i 
‘ At | SE © SR ee 
ie ii ae BA MAXIMUM STRENGTH = SAFETY — Allows Full View of Work H ea — = 3 ay 
| ar. =e __ a a ie BS . 7 
— ; a . ; i. ' ne > 3 ‘me 
ec ~i - a ue | 
p i — ‘foe = | = 
7 | : 
- om 
eae : 
oh ND SE ermenntppnenemetpesnineemceremnrnsnarmmeneerinenn gyn fermenter 
| : oe oe Tu ~—_ 
a yA PE — NE ww 1 RN TABLE |} 
a [Disc GRINDER| | aa | - F7 # 
i ee \ » u 
= | i ey i a , a E ate W y 
i | A ae = SS . i . an Ss " if / 
‘3 a ee 
itd 76 ee Ney 
ifs 
(@ . 
‘Ve. Po ae ee ae 
) ‘Gane re a. as a RAS ae 


Snagging castings with a floor stand grinder is hard, fast, 
rough work calling for a high degree of coordination on the 
port of the operator. Heavy castings such as these must be 
hung on their center of gravity to hold the weight. Operator 
weors goggles, heavy gloves and other protective clothing. 


| 
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THE SMOOTHNESS AND TRUE 
BALANCE OF WHEELS YOU GET 
WITH ‘’PLACE’’ DRESSERS. 


Bal! bearings eliminate drag . . . Increase grinder life . . . Reduce 
burning hazard . . . More pieces produced per qrinding . 

True balance assures greater safety. Return dresser for recondi- 
tioning . . . new tool guarantee, Unit is interchangeable with 
all our holders. Special dressers made to order to fit any machine. 
Complete line of “Place” dressing tools manufactured, dating 
back to 1917 . . . Write for complete catalog. 


BRASIVE TRUING TOOL CORP. 


ANS = = MICHIGAN 
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THE G & P 6-72 BELT UNIT 


".... removed sink- 
welds in one-third time 
with your belt unit 
against discs. Cost 1/s¢ 
per sink against 4%¢..." 


USEFUL, BECAUSE 
IT SAVES 
TIME AND MONEY! 


This adaptable tool is a “must” in every shop: It is 
fast, accurate and as handy as a third arm. Get full 
details, without obligation, by writing for new Bul- 
letins No. 104 and No.105.. 
many uses to which the 6-72 Belt Unit has been put. 


. Showing full specs and 


Makers of the famous MARSCHKE grinders and buffers. 


SUCCESSORS To VONNEGUT MOULDER CORPORATION 


2530-B WINTHROP AVENUE, INDIANAPOLIS 5, INDIANA 
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NOW..." 
TRIPLE 
ACTION 


cutting barrels. 


ey 
a 
r 


Compere these edventages! The Hartford fully enclosed Model 1 
oor most 


extremely compact . requires less fi spoce thon enclosed 
borrels. With Hartford the power walt is on top, where It belongs fer 
long life, cleanliness and ease of maintenance. Barrel is mounted on 


rugged ‘A’ frome for maximum strength. Streamlined steel 


i 


confines splash and contributes te sofe operation. Pivoted front everd 
opens to permit quick, easy loading ond unlecding . . . plus easy 
removal of barrel assembly. Standerd power unlit hes four speed gecr 
shift tr issi U promptly furnished. 
PRECISION BALLS © RETAINERS 


HARTFORD STEEL BALL CO., ING., 21 Jefferson, W. Hartford 6, Gena. 
Encircle No, 265 on postpaid cord 
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743 LORAIN AVE. 


HOLES 


JIG GROUND with 


hiuleanare 


Provide yourself with this 
inexpensive* instrument 
for use on your present 
equipment and JIG 
GRIND with a guarantee. 


A seven station die from Vulcan's contract Tool Room 
(Your Tool Room in Dayton). 


Standard sized punches and buttons were used. 
But since forming and piercing operations were 
involved, hardening of the sections was neces- 
sary followed by JIG GRINDING. Result: Close 
tolerances held easily and perfect progression 
throughout — another satisfied customer. 


Borrow Vulcan's 
instructive movie 
on jig grinding 


oat SERVICES OF 


YOUR TOOL ROOM in payton 


Engineering, Processing, Designing . . . Special Tools 

. Dies . . . Special Machines . . . Vulcamatic Transfer 
Machines . . . Automation . . . including the Vulcan 
Hydraulics that Form, Pierce, Assemble and Size .. . 
Vulcanaire Grinding Heads . . . Motorized Rotary 


*Vulcanaire equipment 
pays for itself on 
the first job. 


_ Tables . . . Plastic Tooling . . . Vulcanaire Jig Grinders. 


att eee. — 


VULCAN TOOL CO. 


DAYTON 10, OHIO 
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Index to Advertisers and Products 


A 

Abrasive Machine Tool Company (Surface Grinders) ........ 16A 
Abrasive Products, Incorporated (Abrasive Paper) ................ 50 
Abrasive Truing Company (Wheel Dressers) .................. 77 
Aer-O-Matic Tool Company (Wheel Dressers) ............ isa 79 
Aget Manufacturing Company (Dust Collectors) .............. 64 
Almco Division, Queen Stove Works 

I I. s sncnnseosmocnesescosenseis 16D 
American Emery Wheel Works (Grinding Wheels) ............ 42 
American Herforder Corporation (Universal Grinders) ........ 74 
Anderson Oil Company, Inc., (Grinding Coolants) .............. 9 


B 
Bay State Products (Grinding Wheels) ... .................0.00.0..... 16 
Bearings Incorporated (Spindle Repair Service) .................. 56 
Blanchard Machine Company (Surface Grinders) ................ 22 
Buckeye Tool Corporation (Abrasive Hand Tools) ................ 48 


Cc 

Carborundum Company (Abrasive Grains) ................ 4th Cover 
Chicago Wheel and Manufacturing Co. (Mounted Wheels) 4] 
Cincinnati M'lling Machine Co. (Grinding Machines) ........ 2,3 
Cincinnati Milling Machine Company, Grinding Wheel 

re 15 
Cleveland Grinding Machine Company (Precision Grinders) 61 
Clipper Diamond Tool Company (Diamond Tools & Wheels) 57 
Crane Packing Company (Polishing Stand) ........................ 44 
Crystal Lake Grinders (Grinding Machines) ...................... 


D 
DeLaval Separator Company (Coolant Clarifiers) ................ 


Electro-Matic Products Company (Magnetic Chuck Controls) 58 
Electro Refractories & Abrasives Corp. 


(Grinding Wheels and Segments) ........................c0.000008 8 
Engelberg Huller Company (Abrasive Belt Grinders) ........ 55 
Esbec Barrel Finishing Corporation (Tumbling Barrels) ........ 75 

F 
Federal Products Corporation (Air Gages) .....................0.... 13 
Field Co., Inc., William H. (End Mill Grinders) .............. 59 
G 
Gallmeyer & Livingston (Surface Grinders) .......................... 80 
Grinding and Polishing Machinery Corporation 
EE ok, occ ci cal clea dasa@sscendsabeboscecesioves 77 
H 


Hanchett Magna-Lock Corporation (Magnetic Chucks) ...... 57 
Hanchett Manufacturing Co. (Grinding Machines) ............ 30 


Harig Manufacturing Co. (Grinding Fixtures) .................. 46 
Hartford Steel Ball Company (Tumbling Barrels) ................ 77 
Haskins & Co., R. G. (Flexible Shaft Machines) ................ 43 
Houghton & Co., E. F. (Grinding Coolants) ........................ 45 


WHY WASTE TIME? 


Dress Profiles like these in a few minutes 
without Templates or Crusher Rolls with 
the Jeon Automatic Angle Tangent to 
Radius Dresser. It's fully universal. 


JEON Manuracturine Co. 


P. O. BOX 6750 WASHINGTON 20, D. C. 


GRINDING and FINISHING 


Write for Price and Folder. CONCAVE 1 
Representatives Wanted. DRESSING TOOL 8 ] L) 
cord 
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i 
industrial Filtration Company (Filtration Systems) ............ 47 
J 
} & S Tool Company, Inc. (Wheel Dressers) ...................... 54 
Jeon Manufacturing Company (Concave Dressing Tools) .... 78 
K 
Kimball Safety Products (Safety Glasses Clip) .................... 66 
Kromer Company, H. W. (Tumbling Barrels, Buffers) ........ 63 
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AER-O-MATIC... 


A PRECISION WHEEL DRESSER 
that sets new high standards 


of performance 
With many 
added features 
including 


More 
cutter discs 
Longer cutter teeth 
A larger outer diameter 
The results are in better 
grinding with fewer dressings 


AER-O-MATIC toot company 


5059 W. DIVERSEY CHICAGO 39, ILL. 


Territories Available for Abrasive Distributors 
Encircle No. 268 on postpaid card 


November, 1956 


HOW CAN YOU LOSE 
WHEN YOU USE 
CRYSTAL LAKE GRINDERS 


EASY OPERATION: CLOSE TOLERANCES: 
ACCURACY: FINE MICROINCH SURFACE 
FINISH 


A CRYSTAL LAKE GRINDER will hold size as well as 
grind round from .000005 to .000020” and finish 
from One to Four Microinch SURFACE FINISH. The 
essentials in grinding are a round spindle, taper 
bearings, a spindle that can be adjusted periodically 
without the squashing of bronze boxes and to have 
belt pressure ninety degrees from grinding pressure 
so the bronze boxes will not wear out of round. 


For example, fuel injectors, after having been rough 
ground, can be ground to .000010” roundness 
with a sixty grit wheel and one pass of the wheel. 


A choice of General Electric Thymotrol, General 
Radio Variac, or Variable Speed Drive can be used 
without ripple or cine’ wave being transmitted to 
work as all motors are mounted on self-contained 
countershaft. 


Write for literature 


CRYSTAL LAKE GRINDERS 


Since 1910 
CRYSTAL LAKE, ILLINOIS 


GRINDING and FINISHING 


Encircle No. 269 on postpaid cord 
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SUPER SABRE F-100 
NORTH AMERICAN 
AVIATION, INC. 
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4 HAMILTON ; 
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UNITED AIRCRAFT 
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Precision is paramount in the manufacture 
of components for aircraft power and control. 
That's why these makers of precision 

parts have Grand Rapids Grinders in 

their toolrooms — for the utmost in 


precision grinding. 


LIMITED Model No. 55, for example, features one-piece 
column and base for permanent vibrationless 
: rigidity. Longitudinal travel table and cross 
feed are hydraulically actuated. Wheel head 

i 2 has powered rapid vertical travel. And 

PRATT & WHITNEY it's faster than any other grinder of this : 
AIRCRAFT type and size . . . with variable table . 

VISION OF UNI speed up to 125 fpm. 


With these built-in precision features typical 
of all Grand Rapids Grinders, it’s no 
wonder they're found in leading toolrooms. 


GRAND RApips No. 55 HyprRAvuLic FEep SURFACE 


WRIGHT Ps 
AERONAUTICAL Grinper. Table speed up to 125 fpm. Working sur- 
DIVISION face of table is 12” x 36”. Vertical movement of wheel 


A note on your let- 
terhead will bring 
full details. 


head is 18”. Preloaded ball bearing spindle greased 


% CURTISS wanaurt ; 
¥ ;, for life. Spindle speeds 1925 and 2500 rpm. 


GAINGSTON 


GALLMEYER & LIVINGSTON COMPANY 
416 Straight Ave., S.W., Grand Rapids, Michigan 


Encircle No. 270 on postpoid card 
GRINDING and FINISHING 
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Grinding costs roaring skyward? 
We can engineer savings for you 


Most grinding costs are on the rise. Are your “routine” 
jobs still operating at what was peak efficiency? Call 
Peninsular’s skilled abrasive engineers to survey your 
entire operation. Their analysis can increase efficiency, 
prolong wheel life . . . keep costs from skyrocketing. 


For example, on this portable grinding operation, 
Peninsular grinding wheels cut faster and smoother. 
Hourly production increased, while operator fatigue 
was reduced. And the longer life built into Peninsular 
grinding wheels paid dividends by removing more metal 
per pound of abrasive. 


Call, write, or wire us today! 


Resinoid and Vitrified Grinding Wheels 


PENINSULAR 


GRINDING ff '"SU4) WHEELS 


a a 


PENINSULAR GRINDING WHEEL DIVISION—ABRASIVE AND METAL PRODUCTS COMPANY—DETROIT, MICHIGAN 
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COMPLETE LINE: 
OF ABRASIVE GRAIN 


3 For every type of Metal Polishing and Buffing ...POLISHING GRAIN AND POWD 


As the world’s largest producer of crude and manufactured abrasive FREE BOOKLETS!To help you identify, : 
grains, CARBORUNDUM Offers you three complete lines of grains, powders, —_and use the proper abrasive grain and powders 
A Goieh de ts | lishi Each f : Booklet 14. For up-to-date information on apes ie 
an nishing compoun S for meta polishing. ch type o grain and finishing operations, ask for Booklet 13. Bom : 
is expertly engineered with as much skill and care as any production tool, _ illustrated, give specific recommendations for Waa 
of in tak f. | Write The Carborundum Company, Dept. GF 
to pe orm a speci Cc jo better, aster...at lower COST. Niagara Falls, New York. Te * } 


CALL YOUR CARBORUNDUM DISTRIBUTOR or salesman (listed in the yellow pages of your phone book under f | 
“Abrasives” or “Grinding Wheels”). He's qualified to give you expert counsel on any polishing problem...and he's completely oe ; 
m1 


stocked to give you prompt service on your requirements. 


CARBORUNDUM 


REGISTERED TRADE MARK 


...continually putting more SENSE jn your abrasive DOLLAR 
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